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Amazing ALL-NEW 9-Books-in-1-Volume Helps You SAVE 
Many Thousands of Dollars—Increases Your Home’s Value! 


PICTURIZED Step-by-Step Instructions Show You How! 


ON’T put off those vital home repairs and improvements another day! Whether 

you want a sunny Streamlined Kitchen, a cozy livable Attic Study or Play- 
room, a new Driveway, a cheery Indoor or Outdoor Fireplace, or ANY OTHER 
luxurious improvement imaginable—all are now within your grasp, FOR THE 
COST OF MATERIALS ALONE—with the aid of this amazing, all-new 
“AMATEUR BUILDER'S HANDBOOK"! 

Actually, this is more than a book—it’s virtually 9-Books-in-One! A whopping 
big volume of room-by-room instructions for completely modernizing ANY home 
—a complete handbook on EVERYTHING the average home-owner wants for 
ALL 9 handyman trades! 512 BIG PAGES—OVER 1000 “Show-How” Illustra- 
tions—OVER 300,000 clear, helpful words! Fingertip reference on 1,001 ways 
to save money—on fuel, insulation, plumbing, landscaping, roofing, painting, 
wiring—and much more! 
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little as $2 a room! SAVE up to 70% on cost of in- 
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the cost of materials alone! Give every room better 
lighting—and ever so much more! 
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The minute this immense, money-saving volume 
is in your hands, you'll pitch right in on home repair 
jobs you've been postponing because of sky-high 
labor costs. You'll see for yourself how easily you 
can make your house a Dream Home for mere pen- 
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J. If you were an expert accountant 
right now, chances are you would find yourself 
among the highest-paid of all professional men 
and women, Even back in "depression years,” 
surveys showed that accountants earned more on 
the average than men in other major professions. 


[ASON #2. The demand for accountants is 
great—everywhere. All businesses must have 
trained accountants to cope with ever-growing 
requirements. It’s a profession offering wide op- 
portunity—always—to the man who knows. 


REASON # to any business, 
anywhere in the country—because accounting 
principles are universal. Think what this means 
in terms of security and independence! 


REASON #4. Accountancy is open to all. Any 
man or woman of good intelligence, who enjoys 
figure work and is 
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LaSalle’s systematic 
“problem method” 
plan, can rapidly 
qualify for a highly 
profitable, enjoyable 
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WERE the great personages of the past victims of a 

stupendous hoax? Could such eminent men of the 
ancient world as Socrates, Pericles and Alexander the 
Great have been deluded and cast under the spell of 
witchcrafe—or did the oracles whom they consulted 
actually possess a mysterious faculty of foresight? That the 
human mind can truly exert an influence over things and 
conditions was not a credulous belief of the ancients, buta 
known and demonstrable fact to them. That there exists 
‘wealth of infinite knowledge just beyond the border 
of our daily thoughts, which can be aroused and com- 
manded at will, was nor a fantasy of these sages of an- 
tiquity, but a dependable aid to which they turned in 
time of need. 

Icis time you realized that the rites, rituals and prac» 
tices of the ancients were not superstitions, but supter- 
fuges to conceal the marvelous workings of natural law 
from those who would have misused them. Telepathy, 

rojection of thought, the materializing of ideas into 
Pepa elites, areno longer hough by ineeligent per- 
‘sons to be impossible practices, but instead, demonstrable 
sciences, by which a greater life of happiness may be had. 

One of America’s foremost psychologists and uni- 
versity instructors, says of his experiments with thought 
transference and the powers of mind—"The successes 
were much too numerous to be merely lucky hits and 
‘one can see no way for guessing to have accounted for 
the results.” Have you that open-minded attitude of 
today which warrants a clear, positive revelation of the 


THE GREATEST 
“POWER ON 
EARTH ! 


The Magic Mind 


facts of mind which intolerance and bigotry have sup- 
pressed for years? Advance with the times; learn the truth 
about your inherited powers, 


Let this free book explain 


The Rosicrucians (NOT a religious organization) have 
been leaders in introducing the ancient wisdom of men- 
tal phenomena. Established throughout the world for 
centuries, they have for ages expounded these truths to 
those thinking men and women who sought to make 
the utmost of their natural faculties, Use the coupon 
below—avail yourself of a pleasing book of interesting 
information which explains how you may acquire this 
most snasaal and belbfud knowledge 


Tbe ROSICRUCIANS 
(AMORC) 
USE THIS COUPON 


San Jose, California 

Iam sincerely interested in knowing more about this 
unseen, vial power which can be used in acquiring the 
fallaess and happiness of life. Please send me, without 
cos: the book, “THE MASTERY OF LIFE,” which ells 
me how to receive this information. 
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YOUR HIDDEN 
CREATIVE POWER 


THOUSANDS of people have hidden creative power 
but few know how to bring it out, and how to 
develop their ideas into practical form. Now you can 
‘ash in” on your hidden creative powers, thanks to 
the more than 100 tested formulas revealed in a fas- 
cinating new book. 
‘The author, Alex Osborn (of the advertising agency, Batten, 


Baron. Duraine Osborn) discovered, years ako that 9054 | 


ine In school is spent learning facts. Only 10% is spent 

developing’ imagination. "So for yeats. he studied the idea 

aCcling eet sed by amu yest 

tess men and other suctesful people. \ 
our Creat tia ample, 

fractien aude to getiing and ‘developing ideas. 


How to Think Up Ideas 


Here are just « few of the things this book tells you: 
ye forous ideas were born 


the 


ood ideas 
step by stop from little Ideas 
to others 

with others 


How te colloborate on ides 
10 habits that kill ideos 
© The 10 habits thet breed ideos 

© How a single Idea made $5,000,000 


W bat Well-Known People Say 


Date Carnegie—"l wish 1 had had the privilege of reading 
pack een tardy carver. Tt should be Used ats ter 
in every a tang, 


tone is Bot 
Yeritabie gold-mine of 

Dr. ©. W, Puller, 1 
je alton & knockoit 
If thoutd be adopted 

G, Lynn Sumner, President, G. Lynn Sumner Co.—""The best. 
ott Relohul"ig nos stimulating book on creative thinking i 

“The president of a, $44.000.000 company was so excited about 
the book that he had parte of it reproduced and distributed to 
IS apoctates, He reported that It worked miracles 


Read It 10 Days FREE 


‘The coupon (without mones) will bring you a copy for 10 dase" 


textbook and read by. 


free tending” Unless convinced that. its 335 pages wil, 
ee more ideas and develop them into» practical form. retarn 
tite ook and owe nothing, Charles Serioner's Sons. Dept 731 


New York 19, 8 ¥. 
's Sons, Dept. 731 
597 Filth Ave., New York 17, N.Y. 

Pleuse send me YOUR CREATIVE POWER for 10 days" 


FREE examination. Within that time 1 wil remit $2.00 
plus a Tew'cents mailing charges, or return the book. 


Name. 


‘Address 


SAVEL 1 sou enciove pasment, publisher will pax matling 
Tefund ‘guaranteed, 


harses, Same retuon privilege 


Letters 
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Flying Imagination 
sir: 

You say scientists consider Frank Scully's 
book Behind the Flying Saucers preposterous 
[Nov., p. 286]. Flying saucers today are 
not any more preposterous than a claim of 
atomic bomb would have been in 1944. 
Why doesn’t our country try to discover the 


secrets of magnetic travel and defense in- 
stead of wasting money on an H-bomb? As 
you probably know, there are 1,257 mag- 
netic lines of force to the square centimeter, 
and if two lines are crossed we get detona- 
tion and fire... . 


Freperick A. ALLEN 
Rock Tavern, N. Y. 


We know nothing of the sort. 


In Defen: 


Sir: 

To people who contend that auto racing 
is too dangerous, I'd like to suggest that 
they look closely’ at some of the ideas for 
making cars safer in your cover story last 
July. Most organized racing associations 
already require two of them: roll-over bars 
or frames, and seat belts. 

Dave Roertson 


of Racing 


Seattle, Wash. 


More About Asphalt Tile 


Sir: 

Your readers might like to know some- 
thing more I learned about asphalt tile since 
doing the flooring job I described in your 
November issue, page 177. 

Last week we had a small oil leak in our 
furnace, which I didn’t get around to fix- 
ing over the week end. When I did get to 


il 


INVENTORS 


Laatainowes protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters, 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
12-A DISTRICT NATIONAL BUILDING 


WASHINGTON 5, D. C. 
January 1951 [5 


LET US PUT THIS 
Magnificent NEW 1951 


MIDWEST 


TELEVISION- 
RADIO-PHONO 


Console In Your Home 


TA PICTURE 
maMMoTH 191)-1nen PICTUS 
AM-FM Radio and 3-Speed Phonograph 


Be your own judge! See and 
hear Midwest Television in your 
own home. Then decide wheth- 
er to keep it or have your money 


refunded. Low Factory Prices. 


TERI) Also Availabi 


(ee B the 
\f World- 
Ee wiowest RADIOS 


PETA MIDWEST RADIO & TELEVISION CO! 


MpABAl Peet. 24-6, 909 Broadway, Cincinnati 2, Ohi 


Cord for 


mn 30 DAYS TRIAL! 


New 1951 nara 
FREE 

4 Color 
MIDWEST 
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it, I found nine tile squares had been eaten 
through by action of the small pool of oil 
that had collected. The Armstrong people 
tell me that regular asphalt tile is badl: 
fected by oils and gr , but that a 
greaseproof asphalt tile is avai 
where it might be needed. 

Anyhow, your readers should know that 
any kind of oil spilled on ordinary asphalt- 
tile flooring should be wiped up immediate- 
ly and thoroughly. 


Henry Morton 
Flushing, N. 


%. 


Hard Way to Steal a Car 


Sir: 

In “Hints from the Model Garage” in Sep- 
tember, page 195, you showed a supposed 
way to foil car thieves by clipping a pad- 
lock through a hole drilled in the clutch- 
pedal arm, down close to the floorboard, so 
that the pedal couldn’ be pushed down. It 
wouldn't necess: vork, and I'll bet I 
could drive to poe Y without using the 
clutch, to prove my point. 

Here’s how: 

Warm up the engine with the shift in 
neutral. Kill engine. Start engine with shift 
in low—jerky, but can be done. Accelerate 


k off accelera- 
s, then shift to neutral. 
atch for sec- 


tor till engine fi 
Slow engine further till gears n 
ond speed. Etc. 

Right? 


Don Apams 
Cowiche, Wis. 


It is indeed possible—but what thief would 
risk @ getaway like that? 


Nothing New 
Sir: 

In your October issue, page 174, appe: 
an article on a table that has built-in chair: 
It states that this was invented by some fel- 
low in England. I happen to know that at 


INWEN LORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


‘The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,’”’ containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
ation. They are yours for the asking. 


McMORROW, BERMAN §& DAVIDSON 
Registered Patent Attorneys 
PATENTS * COPYRIGHTS * PATENTS 
142-L VICTOR BUILDING, WASHINGTON 1, D. C. 
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City College of New York the tables in the 
cafeteria in Army Hall are built this way. 
They've been there for quite some time. 
The old saying still holds. . . . 

Rosert Barto 


Which WEAKLINGS a0 * 


te become on 


eulonls 


The Bronx, N. Y. 
Pictures Don’t Lie 


Sir: 
The Oldsmobile sedan that you described 
as “brand new” in your article about roll- 
foedllartiediet dni bcd over tests at the GM Proving Ground [Oct., 
‘SPORTS! JOB! SCHOOL! = * | p. 178] looks like a "49 model to me. 
Let's Go, Pal! 1'll prove Srernen Gitvan 
‘can make YOU ain 


Englewood, N. J. 


Sir: 

Your picture of the Olds rolling over shows 
its front bumper being knocked off as it hits 
the ground. Yet the “after” photo shows the 
bumper back in place. How come? 

Donato Franco 
Saratoga Springs, N. Y. 


We slipped in calling the car new: it was 
a “49. But that’s not its bumper falling off 
—just part of the towing gear. 


How to Stop 
Sir: 

As a regular reader of PS, I’d like to put 
to your experts a simple question on which 
I encounter a lot of argument. It’s this: 
When coming to a stop in an automobile 
from fairly high speed, should you put on 
the brakes before releasing the clutch or 
should the clutch be disengaged and then 
the brakes applied? | 

Lovrs Nerr, Jn. 


Baton Rouge, La. 


Among good drivers there’s no argument 
on that one: Apply the brakes first. Do not 
disengage the clutch until you have almost 
stopped. This allows the engine to help 


5 FREE GIFT COUPON! brake the car. 


oe Fike arene, few tea ket Pom Ingenuity Saves Time 
Sir: 
Here’s a trick that other PS readers may 
find as useful as I have: 

Occasionally you print plans for jigsaw 
work drawn in half size. To avoid the tedi- 
ous job of redrawing them in full size, I put 
the plans in my enlarger just as 1 would 


i 
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NOW. ..GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 


Use REAL commercial-type equip- 
ment to get practical experience 


y adh 


Gaal Here's the 
| REAL THING! 


SET UP YOUR OWN 
HOME EABORATORY 
Wola 


RF Signal : |OME LABORATORY 
t OVIES 


information packe 
publications FREE! 


Money 
n Tur 
M00 LecrAOMey 


wid like your late News-Bulletin 
in Television-Radia-Electronics 


ae 
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INVENTORS 


Is you consider your invention to 
be something of importance — if 


you have invented any new and | 


useful art, machine, manufacture 
or composition of matter or im- 
provement thereof — you are 
advised to protect your invention 
by applying for a U. S. patent. 
This firm is registered to practice 
before the U. S. Patent Office and 
is available to assist in the prepara- 
tion and prosecution of your 
patent application. 


The “Evidence of Invention form men- 
tioned below is offered as a convenience 
fo you in making your disclosure to us 
for search purposes. 

You should date and sign your disclosure 
and have it witnessed by two or more 
persons who are capable of understand- 
ing your invention. 
Your disclosure should be mail 
together with a letter authori 
conduct a preliminary search among pre- 
viously granted U. S. patents for similar 
types of invention. 

We then make this search and prepore 
a report of the probable patentability 
of your invention. If such report is favor- 
able, we recommend the further course 
for you to take. 

The “Evidence of Invention” form and 
booklet are suggested as conveniences to 
you and us in starting action on your 
invention. 


EVANS &. Co. Anh I Gene 
640-A MERLIN BUILDING, WASHINGTON 6, D. C. 


PATENTS. COPYRIGHTS 


” We shall be glad to send you promptly “= 
and without obligation, an instructive 
booklet, “Patent Protection for Inven- 
tors”, which was prepared to give inven- 
tors detailed information eps to 
take toward patent protection—also 
convenient “Evidence of Invention” fo 
Use address Victor J. Evans & Co., 640-A 

\. Merlin Building, Washington 6, D. C. 


Za 
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| with a photo. Then I adjust the enlarger 


for double size and make a print. 
ALAN ADLER 
Los Angeles 


That should work if: (1) the plans are 
small enough to fit into the enlarger; (2) 
there’s no heavy printing on the back. 


Hybrid Engine 
Sir: 

It comes as a surprise to me that no one 
seems to have thought of coupling a tur- 
bojet with a steam turbine to make a more 
efficient engine. This would utilize the ex- 
panding burning gases to drive the com- 
pressor stage and the heat of the exhaust— 
now wasted—to generate steam for the pow- 
er stage, which would be a steam turbine. 

Frank S. Pyne. 
Christchurch, New Zealand 


Marble Trick 


Sir: 

Burning the oxygen out of a partly empty 
bottle of photo developer to prevent oxida- 
tion, as suggested in your October issue [p. 
233], seems like the long way around a sim- 
ple problem. Hasn’t your contributor ever 
heard of just dropping glass marbles into 
containers of darkroom solutions to keep the 
fluid level up to the top and exclude air? 

HH. Apsner 
Ottawa, Il. + 


Water Softeners 
Sir: 
Two questions on your October story 
about water softeners: 
1; Isn't there a mixup in the caption un- 
a the sketch of the homemade softener on 
page 3? Seems to me that valves 1 and 3 
should be opened for softening; valves 2 
and 4, for regeneration. 
Will softening the water affect it for 
drinking? 


Donacp McNair 
Delia, Alberta, Canada 


1. You're right—we were wrong. 

Softening the water doesn’t make 
much difference in taste; it changes the 
composition of only the hard-water chemi- 
cals—a few parts in a million parts of water. 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


You are needed in the great modern Radio, Television and 
Electronics industry! ‘technicians ‘are in constant 
and growing demand at excelient pay—in Broadcasting 
Communications, Television, Radar, Research Laboratories. 
jational Schools Master 


You Learn by Building E 


Standard Radio 


Your National Schools Course includes not only basic 
theory, ut practical training’ ay well you learn by doing, 
We send you complete standard equipment of professional 
ality for building various experimental and test units. 
fou advance step by ‘step until you are able to build the 
modern superheterodyne receiver shown above, which is 
{yours to keep and enjoy. You per- 
form more than 100 experiments~ 
build many types of cireuits, signal 
Senerator. low power radio trans- 
raj mitter, audio oscillator, and other 
Units. The Free Books shown above 
fell you more about it—send for 
them today ! 


it with 


“e 
Now! NEW PROFESSIONAL MULTITESTER 
* INCLUDED 
‘This versatile instrument is 


porizblg, and complete” with "test 
feads, Simple to operate, accurate 
and dependable. ‘You will be able to 
_Aulchly focate trouble and adjust the 
fost delicate circults. You can use 
the Multitester at home or on service 
calls. It is designed to measure AC 
and DC velis. current resistance and 
Sha use. this valuaSie ‘professional 
vase this 
instrument, 


Learn 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities. 


WEBRING 
NATIONAL 
SCHOOLS TO You! 


Lessons ond — 
Instruction Material Are Up-to-date, Practical, Interesting 
National Schools Master Shop Method Home Training gives 
Zou basle and advanced instruction in all phases of 
felevision and Electronics. Each lesson is made easy 10 
understand by numerous illustrations and diagrams. All 
Instruction material has been developed and tested in our 
‘own shops and laboratories, under the supervision of our 
‘own engineers and instructors. A free sample lesson 1s 
Yours upon request—use the coupon below. 


TELEVISION TRAINING & co: 


ete series of up-to- 
the-minute Television lessons is an 


tegral part of your 
‘course, covering 


] allphases of Tele= 

Here are just a few of the interest ion, repairing, 

Ing facts you learn with the Servicing andcon- 
FREE SAMPLE LESSON struction. 


1. How radio receivers operate. 
2. How the antenna circuit is con- 


ect 

a.Converting stnal currents into| | APPROVED | 
oot 

4. Howihen-Ftranstormer handles} | yareeans | 

2. How the tuning circult functions. oa 

ee Betining are |] | ewerites, 


racusercuona eee Meee 


MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


1e book “Your Future in Radio-Tele- 
{ vision” and the sample lesson of your course. I under- 
} Hand no salesman will call on me. 
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I'LL TRAIN YOU 


r e 
YOU KEEP THIS 
VALUABLE EQUIPMENT 
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AT HOME IN SPARE TIME 


EVISION 


Lucy Ta Be 
Teng at Jo Sean at 
ot n Job tn local AP a 


Iueky Teh 
lo shop soo. 
enrolling. Very 


5 E aie 


Ral Pris Py fas En Syre 
tase Tnnae "ime tsk 
iene you for wendertal 
Belceoreaes Rudioct trated 


Shearer, N.Y roughs, W. Va. 


My Proved Training System—Backed by a Quarter Century of Experience—Prepares 
You FAST for a Good Job or Your Own Profitable Radio-Television Business! 


Radio-Television is now America’s greatest opportunity eld. 
‘NOW more an ever=to 
aad handle the ‘profeable Radio-T clevision 
red hundreds of successful men for 
sind ready to ruin YOU tooreven 
vou have no experience or Kaowledge of this eld. My 
traning, ts qodecn—right jp, so the second-—with ll che 
newest developments includ {00% practical 
far that climates the fells that only wayte Your time and 
brontese. Sprnyberry Tealning provide, the’ slimport 
Practical Knowledge a Fou need to sare makios 
Proney in Radio-Television in the shortest possible time. You 
setae at once and be corning welcome spare dime cash 12 
ow short weeks: Upon completion of my Frsiaing you wi 
becready to handle aay practical Radio-Television job. 


My Training In Radio-Television ts s0 come 
plete, 0, down-to-earth that previous ex 
perience is not necessary. 1 start you with 
Basle fundamentals and earry you” in easy, 
Draetleal steps through one Radio-Television 
Hubject after another. You will be amazed at 
Your rapid progres and your knowledge of 
Radio-Television. Best of all, you put this 
Knowledge to work making spare time cash 
toon after you enroll You may train as fast 
for as slowly ae tults your couventence. Each 
fof my" students recelves individual training! 


in radto, 
B yauee Teesston 
coupon for speclal oe 
tal 


My Radio Training 


Sprayb: Academy 
of Radio, Dept. 55-S 
111 North Canal St., Chicago 6, IL 


NO OBLIGATION 
No Salesman 
Will Call 


You receive all the equipment I have illustrated on the 
page—and MUCH MORE besides! In addition to 

inating Sprayberry home study lessons, I send you 
8 Kies of quality parts and equipment with which 
you do over 300 prac jemonstrations, experiments and 
Construction projects. You build a complete television set 
that you can use {a your shop of at home—you build a power. 

‘O-BAND superheterodyne radio set—a multi-rany 
tee mmesescignal seserttor snd other valeable rast cai 


ment—a cathode ray oscilloscope—everything needed co set 
up your own Radio-Television Service ‘Ail equipment 
Tiaead you is yours to keep. te addition t seed you many 


jalunble service manuals, ‘books and reference 
help you in your day-to-day Radio-Television worl 
belfeve I offer the ambitious man the most outstanding traine 
ing value of its kind in America today! 


Be Ready for Top Paying Radio-Television Jobs! 
Radio-Television is growing with amazing speed, More than 
2000 broadcasting stations PLUS an itional of. our 
Vision stations are aow on the air. Radios re 
ceivers are being made and sold in record breaking ites 
{vou gaioy workiog with your bands. vow Uke overedt 
and varied work OU BELONG IN RADIO-TEL} 
VESIONT Bor you MUST have good Training to "ca it 
=...» the training that stares with basic fundamentals. and 
carries through every circuit and problem of Radio-TV. 


3 Big Radio 
and 
Television Books 


I want you to have ALL the facts about my com- 
ee of alo-teviion "Teallng! Ast 
fat the coupon for. my thre ig Radlo- 

low fo Make Money tn Rado 

18 my hew illustrated Televison, 


: Epes pa 
Reigrcertca cia ooo aoe Peat 


al to 


SPRAYBERRY ACADEMY OF RADIO, Dept, 55-5 
111 North Conat St., Chicoge 6. 

all information on 
sion Training plan, | understand 
fe me and that no salesman will 


‘does not 
i upon me. 


wees Aes 


State. 
Please Check Below About Your Experience 


Di Are You Experienced? 


ONo Experience 
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$250000 |: 


FOR THIS! 


3100 Other Inventions Badly Needed— 
Big Cash Waiting for Your Little Ideas 
T'S OFTEN the simplest ideas that make the most money! 

‘The Kiddie Kar brought its inventor a cool MILLION: 
dollars. A. 70-year-old. grandmother made $350,000 on an 
improved overall buckle. The paper clip and the hairpin 
made fortunes for the people who “dreamed” them up. 

You can cash in, too—if you concentrate on the inver 
tions that are really needed! 


THE EASY WAY TO GET STARTED 

Don't waste time and brain-work on. something nobody 
wants! Find out WHAT to invent. This brand-new, revised, 
and enlarged book by Raymond F. Yates, noted science edi 
tor and inventor, lists and describes over 3100 PRACTI- 
CAL, money-making ideas that ate crying aloud to be in 
vented! 

These 3100 ideas are the things most needed and most likely 
fo make money. in this comprehensive 332-page book, they are 
Usted under 39" headings for quick reference: Electrical, Tele 


209 


Aagicutencal, Burldions House: 
INVENTIONS 
as 


hold, Toys, Timesavers, etc. Book 
ALSO lists inventions needed for 
National Defense and tells how 
to submit them to U. S. Inventors 
Council; tells how, ‘to think in: 
ventively ; how to develop an in. 
vention STEP-BY-STEP, etc 
SEND NO MONEY 
FREE 5-DAY EXAMINATION 
Wouldn't you like a slice of the 
'$280,000,000 that American tn: 
wet cach year in royalties? 
ww! You don't risk 


open ly mail coupon 
Baume’ WiTHtOtir MONEY" [ some FR8E 5907 Ofer 
and yet Yates” 3100 Needed fn “YATES: GUIDE 
Neotions” “for ‘3. days FREE | 7 Suecessrut 


TRIAL. If you are not convinced 


this book ‘cin ‘help. you gees 


make nen 


oney—-just return it”and “owe fy 
‘Otherwise, send only | protec. patent 
$2.93, plus few ‘cenés postage, as 


payment in full 

‘Any one of the 3100 ideas in 
this book ‘can bring somebody a 
fortune, Maybe it-can be YOU? 


Mail’ coupon at once!” Wilfred 
Funk, “Inc., Dept. T91, 381 
Fourth Ave., New York 16,N.Y. 
po -------+-+--------- 
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power amber beam for masi= 


fn up or down position 
ming” vehicles. "Fou: 
Fighters eliminate ‘completely “the 
Expensive, Inefiicient Yogllahts. 
therproof thy! 


ented. conistrictlon gives” Instant mounting 
Without ‘marring Readiamp finish—cannot be 
Jnrred' loose on even rourhest 


\ODUCTS COMPANY 
Dept. 


New York 7. New York 


i] 4" 


POSTPAID 


“MZB" MAUSER-TYPE 
VERNIER CALIPER 


‘An Indispensable measuring tool for prect 
‘ion work in any trade or workshop. 
fest accuracy and dependability. Measure 
Inside, outside, thread and depth to 1/100 
id 1/20 millimeter. 8° overall, 6” graduation. 
Highest quality throughout with ard 
‘ensuring surfaces. This is your opportunity to 
buy a first-class procision tool at about half the 
pri rable tools. Shipment from stock. 


ostaxe on COD. 


INTER-CONTINENTAL TRADING CORP. 
90 


Free Literature Tells How 

Watchmakers in big demand. You train 
step-by-step under experts. You learn to 
take a watch apart—repair and, put in 


Rerlect working order. 10 easy lessons. 
fe {urnish all tools, and a 15 jeweled 
watch. Practicemovement with firstlesson. 
Turn spare time into cash— 
perhaps a business of your 
‘own. A licensed school. Stu- 
dents 18 to 65 have profited 
by our training. Low cost. 
Write Todey for Allthe Foct—No Obligation 


WATCH REPAIRING "Svs. Chicage 8, 1 
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CARVE 
LEATHER 


Easy to Learn in Spare Ti 
Fascinating, Profitable HOBBY. 

Have fun and mai 

Carve handsome 

Belts, moceasins, 

from our huge and varied stock of 


Leather Projects that come READY 
TO CARVE AND ASSEMBLE. To 
select what you need. write for 
complete, fully-iltustraied catalog. 


hobby=start smi 
periment, Write for catalog 
today, include 25¢ to cover 
printing and mailing. 


‘sanz x comnts 


rr caTatoe! 


% 
ui ator 
*“BURTONS 
cial 
sateait. 


Way to im 


TRI-STATE COLLEGE 


8.5. Civil, Elect., Mech., Chem,, Aero, Radio 
and ‘Telev. Engineering; Bus.” Ad 
Lecpecmeeed Acct. Visit campus, see well equipps 
27 MONTHS labs. Low cost, Prep, courses. Per: 
Founded sonalized instruction, Grads, suiccess- 


WORLD-W 
ENROLLMENT 


ful. Enter Jan., March, June, Sept., Catalog. 
311 College Ave., Angola, ind, 


ILLUSTRATED COMIC 
BOOKLETS 
THE KIND MEN LIKE! 
(VEST POCKET SIZE) 


‘They are londed with rare car- 
toons. Full of Fun and Humor. 


A 
Ct 


NEW CATALOG 
IN COLOR 


e's New! The finest broadside 
fon’ garden tractors ever. issues 
ves you full details on. the 


famous Speedex. 
walking Model ‘C, 
heavy-duty 8 H.P. riding Model 


23. Illustrates many labor-saving uses, shows wide range 
of implements for plowing, discing, cultivating, mowing, 
snow removal, lawn mowing, etc. Gives you’ complete 
descriptions « . . full information, 

‘Supply limited—write today! 
SEND A POSTCARD FOR YOUR FREE COPY 


SPEEDEX GARDEN TRACTOR CO. 


‘Box 216-D12A, RAVENNA, OHIO 


THOUSANDS OF MEN ARE RAVING ABOUT THIS GIANT GUIDE 


Mow YOU Can Be a Crachaxjack’ 
at Auto Repairs! exam 


1950 


EDITION 
to do ANY Job on ANY Car—from 


1935 through 1950! a a 
Includes ——— 


MOTOR’S 
AUTO 


wot Bsn REPAIR 
MANUAL 


has MOLE 


ge : a % } Senn No Money! 


fc Bees FREE! 


fo wrong! 


‘Any man—even green be. 
ean do, a. good. job. 
‘top-notch mechanic, you'll 
ourself tackling Jobs 

you would 


Wenual 


‘Same FREE 7-Day Offer on MoToR’s NEW TRUCK and 
TRACTOR REPAIR MANUAL 
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c.1T.C. TRAINING IN 


DRAFTING 


PREPARES FOR 
PROMOTION 


MORE MONEY 
SUCCESS 


“Here I am at work making good money as a drafts- 
man. I'm glad I sent the coupon to Chicago Tech 
for that Free ‘Trial Lesson and found out how easy 
it is to learn Drafting in spare time at home. Today, 
I feel secure in my. job. What's more, I feel I'm 
slated for promotion and more pay. 


LEARN IN SPARE TIME—AT HOME! 


(or at the College in Chicoge) 
A few hours of pleasant home study every week— 
that’s all, Ail the tools you need: drawing outht 
included. "This tested method—developed over 46 
years of C-T.C. prog repares men quickly for 
Sood positions in industry 
FREE INFORMATION — SEND COUPON 
To prove to you how easy It Is to learn 


Drafting’ at home by ‘the Chicago Teck 
FREE TRIAL 


Pa 08, OW OF 
later. Fill out and mail coupon, or send 
ost card today. 


FREE Losson with Information about big oppor- 
in DRAFTING. 


State, 


INVENTORS: 


Before you make any effort to 
market your invention, you should 
take the first steps toward proceeding 
for patent protection. 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report to you on 
the question of patentability. 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure upon request from you, and 
this will be without any obligation oa 
your part. 


PATRICK D. BEAVERS 


(Formarly RANDOLPH & BEAVERS) 


Registered Patent Attorney ct 
937 Columbian Building, Washington 1, D. C. HW 
aan PLL 


28 POPULAR SCIENCE 


NVENTIONS 


Cash-in on our connections with 
prominent manufacturers and 
national distributors who come 
to us for new products, We as- 
sist you with your invention 
from idea stage through to de- 
veloped product. Full Protection 
for you. Write for Booklet *'8."" 


omaz>pe 


DEVELOPMENT CO. 
CHATHAM-PHENIX BLDG. 
LONG ISLAND CITY 1, N. Y. 


in E L P FOR INVENTORS 


‘Complete Information, tree. 
INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 631-£ St., N.W., Washington 4, D. C. 


(OATENTS © 
C.A. SNOW ECO. 


PATENT ATTORNI 
ON INFORMATION 7 
es supe auiLNE, WASHINGTON 1 


PATENTS :awver 


LAWYER 
GUSTAVE MILLER 


ASSOCIATE EXAMINER 
U, S. PATENT OFFICE 1922-1929 
‘REGISTERED PATENT ATTORNEY 
PS-11 WARNER BLOG. 


WASHINGTON 4, D.C. 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the U. S. Patent records. Without 
Obligation, write for information explaining the steps you 
should take to secure a patent. 


JOHN N. RANDOLPH 


Registered Patent Attorney 
Washington 1, D. C. 


IF YOU WISH TO PROTECT YOUR INVEN- 
TION, You should take steps to protect it 
by a U. S. Patent. Write me for 
“RECORD OF INVENTION” form. 
CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 35th FLOOR, 11-C 
NEW YORK CITY 


REGISTES 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec. Service 
Public Utilities 
Parts Dealers 
Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY other 

similar openings. 


EARN WHILE YOU LEARN 


With our practical Master Sho 
Method Home q if 
study" “at home in “your 
tine! Fou receive 

Work Lessons 


how to earn whi 
for ext 
wh 


TOOLS AND EQUIPMENT 


To make your training com- 
plete, we give you selecte 


tools “and” equipm 
rated below, including 
tool-box — aa a. reg 


Highways throng wit 
trucks tractors. Cai 

tions are kept busy 
‘ships, farms, 


Spare Tine L 
Ehngine Service Manuals ron rem 
Engine Repair Topay! 
Diesel Electric Power 


‘Ther 


TOOLS AND EQUIPMENT 


Secure Full Information 


Shop-Methos 
an Established ® 
Prepares you for Many Good Jobs 


Opportunity ia everywhere for the 
trained Diesel 


jent Sch 


“Auto. Mecha 


NEW, ILLUSTRATED 
BOOK & SAMPLE 
LESSON SHOW 

HOW WE TRAIN 
YOU...SEND 


Texts 


dynamics 


INVESTIGATE APPROVED 
FOR 
VETERANS 


Check coupon below 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. + EST.1905 


Maik in enetope or 
rite on penny peateard) 


FREE the 000K 


P YOUR, FUTURE IN DiESEL-AUTO 
RIGS. together sith 


imple ‘Lesson, 1 understand 
‘ith ‘ae ‘obligation 


at 
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1951 GOVERNMENT JOBS! 


fe, LIFETIME WRITTEN st wart 


17-JEWEL WRIST WATCH 


ORIGINAL PRICE $5Q pry ey 
| Bee SAVE A 
WATER-DUST PROOF 


Worn by Army, 


‘Start as high as 
$3,450.00 a Year 


(Veterans Get Special Preference) 
Get Ready Now for 1951 Examinations 


st Office Clerks 


00 the first year of regular 
icrease $100 a year to 


pe 
Tiers can be promoted 10 other postal positions paying as high 


as $7,670.00, 
Railway Postal Clerks 
ks get $3,170.00 the first year of regular 


Railway Postal i eT Barter oot 
i being ‘paid’ on the first and. hlteenth of seach a ae 
month, ($182.08 each 


yy is automatically pes ORE, icon ASK 
be had to Chiel 


acy 40) $5,0 


Fact 


TRAVEL FOR “UNCLE SAM” 


TAMBLYN SCHOOL of PENMANSHIP 
SAC die, Prou 438 Rie Bye anaes iy, Ma UBS 


Learn Watch Repairing 


hen ‘hey row ‘lh 


rand: apios 7, Meh: 


Get Froe List of Positions 
cut the following coupon. ‘Tear It off and math it todar— 


Nout Soa U. §. Air Force Surplus—All Brass 


tit not government controlled, this ean result tn your getting 


aaieapaaes BRAND NEW! 1%; QUART 


Te Ga Dib Msaasal Just like the HAND PUMP FIRE EXTIN- 
GUISHER you see in 

Public Bidga, Ware. COSt $18.50 

houses. ete. Made by best lew 


known Fire Extinguisher 
Manufacturers. Every 
CAR. TRUCK, GARAGE, a 


ck Guarantee 


HOME should have one. 
Just fill with carbon tet 
ra-chloride. Complete 
with wall bracket. 


<~ | Universal Enterprises, 946 $. Main, Los Angeles, ¢ 
Print Plainly, | Vive Thay reste Three, Pusey. Cale renders id 196 Sales tas 


Bae eennnnnn 


Stree 


Cty Veteran. 
Use This Coupon Before You Mislay it. Wri 
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All New Developments 
All New Improvements 


Start with the 
DRAFTSMAN! 


ROM the building of a pin to the er 
tion of giant skyscrapers DRAFTSMEN 
re important factors. Before production 
‘tooling up” and before tooling first 
Drafting and Designing. Be it 
architectural or structural, 

draftsmen are needed. 


Machines cannot replace the draftsman. 
His “know how” is needed by all of indus- 
try. 

This vitally important field in this most 
SALARIES YOUR OWN BUSINESS highly industrialized country is open to 

‘Trained draftsmen. command Independence, Security is yours you if you will act. 

Big wages Are constantly when you head your own dratt= 

heeded to create ‘new. prod- Ing of gnsineering firm” Again Consider how the automotive industry re- 


eta,” improve. current now. how” that PSY! designs cars year after year. All mass 


market fields do. Compare yesterday's 
mand: . housing and household goods with today’s 
housing and goods. Then you will see why 
more draftsmen are always needed. 

“The World of Tomorrow” book (illus- 
trated) is yours for the asking. Learn the 
opportunities offered by Drafting and Blue 
Printing. Your future may depend upon it. 
Act today. 


WEGIVE Yoy; 


CHRISTY TRADES SCHOOL, Dept. DB-504 
4432 N. Kedzie Ave., Chicago 25 


Rush me FREE book “The World of Tomorrow” and 
how your Home Training professional Drafting Instru- 
ments, Drafting Table, Drafting Equipment can be had 
ona PAY AS YOU LEARN plan, 


NAME, Age. 


ADDRESS. enone HY. State. 2 
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se es 


acquire A 
NIGHTS AT HOME! 


LAI LL.B. DEGREE 


LaSalle's famous Law Library 
fence in Law lib 

has enabled thousands to master Law. sur 
prisingly fast, in spare hours at home, for busi 
ess and professional advancement. 

‘These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
Step-by-step with personalized Problem Meth- 
od of instruction... you learn by doi 
dling legal problems—not by memorizin 

Send for two FREE 48-page bookl 
Training for Leadership,” and “Evidence,” 
answering questions about Law and its value 
to you, and telling how LaSalle Law graduates 
are witining rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 8. Dearborn St. Dept. 1831 Chicago 5, Hil. 


Send me your two FREE booklets deseribed above, 
without obligation. 


2 


Nome. « 


ENGINEERING 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL. CIVIL, ELECTRICAL, MECHAN- 
teat RADIO. ENGINEERING (includi 
Hundreds of young men ar 
tn this recognised tnstieution 
Hon, Now. terms start “quarteriy 
mnjor Part of their colloze expenses tm this larwe indus 
Low tuition. Competent instruction. Thorough, intense, 
program, Modern laboratory’ facilities including 
fee tah sind modernized wind tanel. individu 
ruction amphaaivea 
seer for Veterans, Engineering preparatory courses 
gradents trom 48 states and 21 foreign countries. Eater 


DEGREE 
27 MONTHS 


—————-stnp courON TODAY. 


|INDIANA TECHNICAL COLLEGE} 
| 611. Woshingten Bovtoverd 

| Fort Wayne 2, Indiana 

[Pt information on B, $. Engineering 
[os ‘checked. ! 
| 

1 Nome sae 
| Addo 

tL. 
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MEN! WOMEN 


New Car given 
ae 


EF. 


TAKE ORDERS for ° 
Nationally Advertised 


NYLONS 


(GUARANTEED NINE MONTHS. 
‘Goaranteo create 

onus for 
ifthey rom, 


TWONEW CARS: 


‘and as much as 


ee td hire ey Gontey aT 
Ssrachasti tina earned two 
‘Learn how you ean inake money 
{2 your full oraparetimewithoat abiot previous seperionc. 


SEND NO MONEY... Just Hose Size 


‘ition to makin 


‘When you gend for Seling Out, T also send your choice of 


Pieedce Sti fervour 
95 Senuational 


a MONEY: 


ALL 
para 


Rationaile” Fane 


ido 4, Ohio 


How to Make Money with 
Simple Cartoons’ 


1A book everyone whe thes to 


A 


ress 


‘Teaches Air Conditioning and Refrigeration . 
ihe fare uth future ‘Oet In now on the ei Ba. 


the 
‘iettern te 


AIR CONDITIONING & REFRIGERATION INSTITUTE 
Dept. S, 110-112-114 N. Paca St. Balto. 1, ma. 


LEARN ELECTRIC 


MOTOR REPAIR! 


his brother are learnin 


pays to train for something different—something that not everybody 

jomething for which rich opportunities e: 
ywherel Every day, more and more electric motors and control s¥1 
tems are being used, BOTH in industry and home appliances. The expert 
whe can install, and repair them Is @ valuable well-paid man. The field is 
tremendous. Trained men find part or full-time opportunities everywhere. 
ELECTRIC MOTOR REPAIR, the big, 360-poge training course book, teaches 
you the work step by step—without previous experience. 


PROFESSION 


ONLY $5 FOR THE COMPLETE TRAINING 


LEARN FAST . . 


Bared on what you can, learn, rapi 
ELECTRIC MOTOR REPAIR bool 
prompt, profitable installation, 
Complete armature rewindi 
motor in use tod: 

Every subject i 


by more 
You not only read what to do—you 
exactly how to do it. An in 


ly at home from 
you can trai 

servicing, repairing and 

‘of practically any electric 

‘You learn fast! You learn right! 

AND ALSO 

cut illustrations and diagrams. 

ee in pictures 

ructor standipg at your side 


No lessons to wait for 


could hardly do better! You learn about all sizes of 
for motors from those on vacuum cleaners or refri 

erators to giant industrial motors. Quick reference gui 
Ggplais many, specific “jobs on common motor types. 
When such a motor comes in for repairs, just look it up 
in the book! 


COVERS ALL ELECTRIC MOTOR TYPES 

In short, ELECTRIC MOTOR REPAIR covers the 
entire field’ from alternating- to direct-current motors and 
generators PLUS mechanical, electrical and electronic 


MAKES THIS INTERESTING 
WORK EASY TO LEARN! 


Written by one of the nation’s lead- 
ing motor fepair instructors, 

TRIC MOTOR REPAIR st 
at the beginning—with basic 
about, motor operation and. construc 
tion. Then it proceeds to. make even 
the most complicated parts of the work 


motor control systems. 
Unique Duo-Spiral Binding di 


ides the book into two 


sections so that both text and related diagrams can be 
viewed together. Thousands of copies are already in ust 
in‘ Teading vocational schools, in busy motor shops for 


day-to-day reference and, most of all, in homes for study 
by those who want to cash in on this fast-growing field. 


PRACTICE FROM IT FOR 10 DAYS 


perfectly understandable. If 


bargain at 10 
you buy 


once. Many have completed i 


short weeks. Here are just a few of the 


basic subjects covere 
Dicect-Corrent Motor 
‘Armature Winding 


Universe, 


D.C Generators 

Synchronout Motors 
Generators 

nes 

FR STUDY 

GUIDE! 

Book including $00 practical re- 

pair questions—priced and sold 

Separately at 2Se—is FREE 

ELECTRIC MOTOR REPAIR 

book. Makes learning easier. 

Speeds up your training. 


fond Fen Motors 
Mater 

A unique home study Guide 

with your request to examine 


it for only $5 and get it all 


Direct-Corrent Moter Controls 
“Shaded Pele 


++. af our risk! ¥ 


Send coupon today! See for yourself that 
really, ‘good home study traininy 

doesn’t ‘need to cost you a lot of 
money. If not more than satisfied, 
return ELECTRIC MOTOR RE: 
PAIR to us and we will refund your 
$5 promptly and no questions asked. 


t. PS-11, MURRAY HILL BOOKS, .Inc., 

232 Madison Ave., New York 16, New York 

Q Send me a copy of ELECTRIC MOTOR REPAIR book 
for which I enclose $5 ($5.50 outside U.S.A.); or () send 
C.0.D. and I will pay postman this amount plus postage. If 
book is not what I want, I'll return it within 10 days and § 
you guarantee to return my $5. Include a FREE copy of the § 
STUDY GUIDE which will be mine to keep whether or not 


HI decide to keep the ELECTRIC MOTOR REPAIR book. 


(Cash only outside U.S.A.—same return privilege.) 


Name nnn 
Adare: 
City, 


Zone, State... 
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AVIATION — 
TRAINING 


SIE Lee 
ESSENTIAL 
in peace or war 


The aviotion industry urgently needs properly trained 
young men for essential 


in all aeronautical phoses, Thorough, practical 
instruction backed by 25 yrs. exp 


Wee 


‘Address 
SCHOOL OF AVI 
DEPT. 91 MIAMI 3 


Please Print |e papemyesend 
DAME. Combined 
NAME Commercial Pilot 
ADDRESS Dy Fiving Mechanic 
& 1D Drnfing & Desian 


Seue ge —_| nt One | BX, 
TRAIN IN_MIAMI-- AIR CAPITAL OF THE WORLD 
KEEP FORDS ALL FORD 
with GENUINE FORD PARTS 


Made Right to Fit Right 
fo Last Longer 


Manufacturers of New 
Masonry Wall Unit 


masonry — color 
jc. Yet with, 
competition. 
portion in direct line with 
architectural trends. Dis 


For Men of Vision —c. locally — 
R of local materials, with local labor. Freight and dis- 
tribution costs are saved. Th 
sold #0 low, yet 
basic costs. Plants are compact 
require no skilled labor. We supply compl 
‘or time. Hundreds of 


ling cycle in history 
Write for full information at once. 


W. E. DUNN MFG. CO. 
410 W. 24th ST. HOLLAND, MICH. 


34 Porutar science 


New FALSE PLATE 


for OLD 
IN 24 HOURS 


Low As Only 


$15: 


Wondertul New Si 
forms OLD, LOOSE, Cracked or Chip) 
Plates into LUSTROUS BEAUTY-P 
DUPONT PLASTIC PLATES 
MONEY BACK GUARANTEE 
wy beautiful false teeth of others? We will transform 
ate into s ben 
“ sacra 
scabs aloe Pate Washed 
SEND NO MONEY tsi? seni ct 
viable Uaht-ftivg before 


___Westbeatal laboratory 127 Dearborn, opt 34, Cheap? 


dae te overt 
Bees over-rch mixtures. 
[ATIC fits ails ‘actors, 


‘SALESMEN WANTED! ED! bie: Profits 
‘Send name, address on penny for free 
indo co et yours for nro 
\VACU - MATIC CO.. 7617 - 1705 W. State St., WAUWATOSA, WIS. 


Baking is ope of America’s hign indus 
tries in wages. Not sensonable, but year ‘round 
font Beld for trained and experienced men. 
haste spare time home study cota 
Jaya solld foundation, It you have the aptitude 
{he this type of work. send HE Booklet 
“Spporcumties in Commerc 


=. by, mail" Also typing. 28th year. Write 
Tor FREE booklet to 


16 


WEEKS 
AT HOME 


I need 500 Men 
wer SAMPLE 


Pay No Money— Send No Money! 
MY plan is amusing! Just take a tow 
Te mmadectovmenzure muta: Get Your 
owe nue WITHOUT A PENN" 
CUT and make money too! Nea 
aut fours te, outmainding, wy, 
fous ‘weat and low price of ny 
madetosmeamure suite. You need 
a Ped 
© ica kieit 


se 


Now You Can Write Your Own Ticket 
In This ESSENTIAL Industry 


4 Easy Steps to Big Money 
Television-Radio! 


Complete Self-Training Course in TELEVISION and RADIO Prepared by Experts— 
Starts from Scratch, Takes You BY SIMPLE LOGICAL STEPS From Basic Theory 
to Advanced Problems of Repair, Installation, Televising, Color TV, etc, 


NOW, 0" can do ANY TV-Radio installa qualfy « beginner for FCC's 1st Class Li 
Tod “ssrvices or repair Jos: operate Cenae teats gives an experienced techntclan 
feld-teiing ‘stuipment” undetstand:prot- more coniidence, shows him new tricks, 
mission, ete, Step into a good paying fa SEND NO MONEY 

in the booming electronic eld. Get a sbe- Over 4 million TV sets . .. over 60 mil- 
fialsts‘ratlng™—or start your own service lon radior in tp evunhey. the shortage of 


fe 


ELEMENTS 
RADIO 
SERVICING: 


Qvelifies 


you fe 


recs 


New FM, 
TV ist 
Class 
License 
Test 


| 


FIX | guves. Tie: 


PARTIAL CONTENTS 


Business trate yoursel! AT HOME 
YOUR SPARE TIME with the McGraw= 
Hil! Basi Course In TV ‘and Radio 


2296 PAGES—1611 ILLUSTRATIONS 
ty outstand. 
very ‘detail 


Sfrouble-shooting’* charts show 
Glngnose instantly any. radio or TV break 
down, how to repair it expertly. quict 

Pays for itself many ‘times over. C 


~ ABSOLUTELY FREE 
se whether OF 0h 20% 


RADIOSERVICING. 
75 pages, 375 illus 


FREE 10-DAY TRIAL COUPON | 


McGRAW-HILL BOOK CO., Inc., Dey 
Ast 5. 


WE'LL PAY POSTAGE if you cncine first pavment 
oF 3195 wine 


hed workers fe critical. Men’ who know 


SSENTIAL! ‘The. McGraw 

Radio Course can eet you Into electronic 
ut vou in tine for success tn America 
test growing industry! 


‘Valuable 
‘soldering. 
‘Or you may examine indivitual books 
pues Tor 10 days by chec 
boxes, in coupon. MeGraw-iti Book Co. 
Tne. "Dept, PS-l, 327 W. 41st. St, New 
York 18 8. ¥. 


New York 


Soldeting.” It not. satis 


ls dec to, keep, Twi 
"postage, at the hi of 10 dais 


fering the course. or the full Drice of 


frdividual ‘books’ (see peices above? 
Privilege for’ tail retu 
aad 
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(HELPED TEN MAKE $14 A DAY) 
WHILE STILL LEARNING! 
E 


Muinoe ELECTRIC 
(eat? APPLIANCE 


REPAIR & SERVICE 


For aman handy with tools, and 


WE TEACH: 


How 0 Repair 


lashing Machines| 
Vacuum Cleaners 
Electric Ranges 
Lomps, Motors, 

rons, ete., Me 
ELECTRICAL 
APPLIANCE 


REFRIGERATION | 


MAIL THIS COUPON for FREE BOOK 


1H. 1. ARMSTRONG: ‘ 
| PACIFIC TRAINING SCHOOLS 1 
1.7217 $0, Broadway, Dept. $-511 Los Angeles 3, Colit. I 
1 Beg fia isa obligation. Your free Booklet. 

OI es 


| Adéres 


lt eer ea 2% 


TUNE INTHE AUTO-LITE SHOW 
” 
"Suspense! 


TUESDAY NIGHTS-CBS-TV * THURSDAY NIGHTS-CBS 


LDP 


Advertising 
Machine 


conditions— wit 
Haat 


CARDMASTER COMPANY 


1920 SUNNYSIDE, Dept. 161, CHICAGO 40, ILL 
36 Porutak science 


FULLY GUARANTEED 
TIRES COST LESS! 


Satisfaction 
uaranteed. 


MOVIE 
PROJECTION 
THEATRE MANAGEMENT 


Rupture vs Ended 


Advanced meth thousands. No 
lifferent. 


Endorsed re, mechanics, clerks. Very 
light. INEXPENSIVE. GUARANTEED. Write for 


information and trial 
MANUFACTURING COMPANY 


START A BUSINESS 


MAKING 
Concrete Blocks 


save 2 building cost by'making and laying your own. Money 
Back Gi ‘Send Pe 


rd for Free Catalog. 


fter 


Ten Months Plays in 


had no idea 1 would accompltsh 10, mnuch 
iy. “After “only ten month “twat 


ah 


simple lessons 


Plays After 2 


before sending for your 
eof an earlier ex 


ne eet 
sonee Thad with a courte by 
fem anatber company ta 
vi ‘now {never reamed 
Fauld Dlay after only two months 
se. T., Prichard, Ala. 


‘ual puptls” names on request. 
stures "By protessional models, 


‘to ‘employed ina 
fi Instructor. ‘This T owe to 


Cx, Patersoa, New Jersey 


‘The lessons a 
understand them, 


‘roulda't take a thousand dol 


course, °8. AL, Kam 
YOU, think it’s dimeult to learn mu- 
ic? That's what thousands of others 
have thought! Just like you, they long 
to play. some Instrument the piano, 
violin, guitar, saxophone or other. f 
Vorites.. But ‘they denied. themselves 


the. pleasure—because they thought it 
took months and years of tedious study 
fo learn, 


Learn in Spare Time at Home 


‘And then they made an amazing dis. 
covery! They learned about a wonder- 
ful way to learn music at home—with- 
out a private teacher without tedious 
Study—and in ‘a’ surprisingly “short 
time, ‘They wrote to the U.S. school 
of Music for the facts about this re- 
Mmarkable short-cut method. And the 
facts opened their eye 
They were amazed to find 
how easy it was to 

‘The result’ Over 950, 
000 men and women have 
studied music at home 
this simple, A-B-C way. 
Now, all over the world, | 
enthusiastic music-lovers 
are enjoying the thrilling 
satisfaction’ of creating 

ir own music, They 

have. found" the. key "to 
good time, popularity 
and profit. 


Costs Only Few Cents 
° 

‘And that’s what you 

can'do, right now. Get 

the proof that you, too, 

can Hearn to. play” your 


favorite instrument— 
quickly, easily, in spare 


0 simple that ansune ean 
T have learned to. play 
boy note in a Uttle more than month. T 


U. &. SCHOOL OF MUSIC, 
Si Brunswick Bldg., New York 1 
1 am iterested 

tel 


ing and the pleces 
T couldn't ask for angthing 
‘gh 


ome for only a few cents 
Never mind if you have no 
training or talent. 
i, Donkiet and 

pple that fu 
famous. U. 8 
School method: Instruments supplied 
when needed, cash or credit, If inter~ 
‘coupon now, before 


explain all about the 


Please don't. confuse 
‘oar method ‘with any 
“cluiming tp 

tout mite 
‘We teach 
Sou easly and gulekiy 
{218 rea male, any 


Brunswick Bidg., 
New York 10: 
N.Y, (68rd year) 


voy any tick 
‘or number system 


tmusle study, partie 


Hare sou 
Testrudhent 2. 


"SAVE 2e—STICK COUPON ON PENNY POSTCARD 
JANUARY 1951 37 


ABOUT 
HEART WEAKNESS 


SESE Sernart Macfodden, ot 81, 
F costonished the 


cal world by leaping. 
Y chute jump and” landing 


without ini 


publisher 
ay building. 


Although thousands sought 
his advice, he hod personal 


reatly 
me wally “ie 
‘organ, 


LK TO THE WOR 2 


GET Your 


wee AMATEUR s°°° LICENSE 


BECOME A “HAM” OPERATOR IN A FEW WEEKS 


No Previous Experience Necessary 


THE HOBBY WITH A FUTURE 
PASSING GOVERNMENT EXAMS MADE EASY BY 


PHOTOSOUND 


‘omat ‘nd easy. Y 
I, and actually hear your in 
olee. Learn t0 ope 


vergencies. 
Enjoy this fascinating, useful end) entertaining ‘hobby 
Get Ful 
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nities. 
“embracing 
rela 
for Der 


Lean CARPENTRY 
BRICK LAYING 


‘WiDWEST SCHOOL OF BUILDING TRADES, 


LEARN AT HOME 
LOCcKSMITHING 


seHera 
FREE—Amazing Bo 


RHEUMATISM, “ARTHRITIS 


If you suffer the aches, pains and scoters of Rheumasam, 
sone! ss Aeteleih [iat TIGA. o 
tums. 


Fi cbligation. W hi FREED 
Get tuto Good Paying 
AUTO BODY. FENDER WORK 
\ ‘Big demand in Auto Body and Fender 
srork, Start training now 


Beaingeore 


gppara itt Wriee 


12523 SMEFFIELG AVE,, DEPT. Xm-6, CHICAGO 14, ILL. 


TO HELP YOU PREPARE FOR 
ONE OF THE BETTER JOBS 
IN BUSINESS or INDUSTRY 


You can take subjects which have Real Job Value 
and still earn graduation! 


© This is your opportunity to make com- 
pletion of high school work for you. Your 
AMERICAN SCHOOL home study course can 
include high school subjects closely re 
lated to your present job or the kind of 
work you want to do later. Not only can 
you qualify for your high school course 
siploms but you can benefit from course 
jects that will aid greatly in winning 
promotions. 


50 Job Help Subjects 
from Which to Choose 
Our FREE, 44-page book of detailed in- 
formation lists 100 high school subjects, 
of which 29 are technical and 21 are com- 
mercial. Whether you work in a shop, fac- 
tory, garage or office you will 
find subjects of practical ben- 
efit in your climb toward | %# 
better jobs at better pay. 4/ 
Some of these are Blueprint 
Reading, Mechanical and 
Machine Drawing, Tool 
Making, Foundry Work, four 
Automotive subjects, Elec- 
tricity, Carpentry—and Book- 
keeping, Accounting, Secre- 
tarial Practice, Office Ma- 
chines, Salesmanship. 


RACTICAL, EFFECTIV, 


ome - STUDY TRAINING SINCE 1897 


CHECK, CLIP AND MAIL COUPON NO' 


AMERICAN SCHOOL, Dept. G146, Drexel at 58th, Chica 
Without obligation, 


fon—-Practical 
5 Aviation Drafting & 1 Machine shop 


Turn Spare Time Into Money 


During more than 50 years American 
School has helped thousands to reach 
higher job goals by profitable use of spare 
time at home—and it can help you. Others 
have prepared for college entrance. If you 
have not completed high school, check 
that subject on the coupon below, add 
your name and address and mail it right 
now. Or if you are a high school graduate 
and are ambitious to succeed in the voca- 
tion of your choice, check that subject. 
Your coupon will bring you the book of 
information, without obligation of any 
kind. Mail it now. 


Take This First Easy Step 


lease, send me FREE information 
spurae checkea’ Stow 
i 

Beste 


Occupation. 


ae Ona 
‘ 
ClMeier Foremanship C) Mechanical Ensincering [Teel Maia 
AMERICAN SCHOOL Ss 
Adres Ave. 


City & Zone. 


Dept. G146, Drexel at 58th Street, Chicogo 37 


State. 
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LEARN m= 


NEON 


TUBE BENDING 
‘AND 


NEON SIGN 
FABRICATION 


Learn this 
Profitable 


IN 90 DAYS 
AT HOME 
Money-Making Career Open a 
to Men and Women, 18 to bo fhrovghost the 


of men ad women Netnen 18 a te courses, best 
of n 1 and make $10 eaanes, beat 


G 


NING INSTITUTE 


130 SOUTH SEVENTH ST. STEUBENVILLE, OHIO 


=) rn - 


WHICH DO YOU WANT? | 


BETTER DIGESTION NORMAL ELIMINATION 
RESTFUL SLEEP STRONG HEALTHY TEETH 
CONTINUED GOOD EYESIGHT 


TAH 


M-O 
SPORTSMAN * 


HITS UKE A 22 wFLE— 


HUNTING 
SLINGSHOT 


AERONAUTICAL 
ENGINEERING 


sautical Institute 
ies County, California 


a What ite te Be mn 


Gifts Given With Order! 


WILL CUT YOUR GAS BILL. 
R MONEY REFUNDED 
IN FULL 
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BRAND NEW SURPLUS { 


Portable, LIGHT PLANT 
gS BUTTON START 
00-700 atta 210,120 


0 89% DISCOUNT 


DOES 19 LAWN, GARDEN 
and FIELD JOBS— 
QUICK ond EASY! 
America’s most procticol 
‘mall tractor for small forms, 
soburbon hom 
‘© ALL GEAR DRIVE 


+ POWER REVERSE 
* A QUALITY TRACTOR 


No Experience Needed To 


PRINT YOUR OWN 
POST CARDS 


The GEM STENCIL DUPLI. Coy 
ATOR’ saves money 
results quickly! Hun 
ses for every type of busi 
ness and organizcign, We 
ship the plete with 
ail Supplies, Guide Hoard for 
accurate printing and 60-pane 
Book of fdeas at the special low 

© (2 $13 value) 


FREE TRIAL OFFER wt ee 


Use the GEM FREE at our expense! SEND 
MONEY. Write and complete. GEM outfit will 

be sent you postpaid, After ten days, send us onl 

30 ‘or return the GEM. You must be satisfied! 

fy sonp RQuiemenT co. 
aright + St. Lo 


Reproduce any painting, design, trade-mark, picture, print- 

= ing in full color, on any surface! Proven new method en 
ables you to cash in on established business where Profits™ 
i TBP, £2, $2.00 oF more an hour are being made, right now! 
Shamine ‘completa; Plan and. equipment, withowt risks 


CALIF, ACADEMY OF SCREEN PROCESS DEPT. 11 5100 SO. VERMONT AVE,, LOS ANGELES 37, CALIF 
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listen 
tothis oy 
Record 


SPEAK 
FRENCH SPANISH 


RUSSIAN-GERMAN 
ITALIAN-BRAZILIAN-JAPANESE 


“Learn ty Listening’ to CORTINA RECORDS, at howe, 
the WATU RAL wag—qoicy, eanly, eheaply 


Only I5 Minutes a a : 


THOUSANDS. Nave found 4 the mow 
‘Travel, Culture. INVESTIGATE! 


Send |For FREE BOOK! 


ook, "The Cortinaphone Short 
“just what Jou want to know. Interesting, 


Know all the answers, 
INSTANTLY, with an 
A-C-1 WINDOMETER 


ow the important facts about ratte weather instantly—and have hem 
Fight at your fingertips, in one compsct unt! 

RIND VeLocrTy ctrl in eng Uiveity Lb, Wind Tene, 
for extreme secure 

WIND DIRECTION—built to aviation stndands 

OUTSIDE TEMPERATUN 


‘with Gold paadiom and 8 
wise anywhere esa 


NEVER BEFORE soch quality and peciion at thie amusing price! 


AIRCRAFT COMPONENTS, INC. 
1270 Woodland Avenue Benton Harbor, Mich. 


lated. My che 
‘Grder tor $89°S0 enclosed. city 


Fistula May Often ~ 
Result From Piles 


FREE BOOK—Gives Facts 
On Associated Ailments 


A new, illustrated 40-page book on Fistula, 
Rectal Abscess, Piles and other rectal and colon 
disorders is now FREE to all sufferers. Write to- 
day—a card will do, Thornton & Minor Hospital, 
Suite 149, 911 E. Linwood, Kansas City 3, Mo. 


stop THE COLD/ DUCK-IT = 


Some pee 


men, farmers, outdoor work 
ers, Keeps fe 

fears warm during lor 
posure, Worn over f 
Under chin, He 

yet soft ond fi 

heod sizes, 100% wool. 
Olive drab. Send $2.00 to 
The Weolweer 


Deot. 5," 10 West 33 Street, New York 1, N.Y. 


How Many Men Will Wear 
this SAMPLE SUIT 


ain COMPRESSORS q 


ews Svar Closeout Price! 


WESTINGHOUS 
Reg. $60.50 195° 


Model ¥-1 Complete 


‘poner ineracaone 
pad ‘eck or money order. Weight 
SES We cay o complete Ine st apare pare 

‘AIR HOSE—te Ot 25-4, lengih with ings & check $2 


eee 
NATIONAL EQUIPMENT CO. °* 


fim Avene, Dept. 5B. 
isons 18, Bas 
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INVENTIONS 
WANTED 


by these 138 Wealthy Companies 


FIELDS Cove 


THE AUTO OUTLET 


A simplified electrical outlet for your car or truck, mounted 


‘On dashboard, easily Installed. Pluk in 
$ Trouble Light Electric Shaver 
1 Defroster Fan Trailer Tail-Light 
Portable Spotlight Babies Bottle Warmer 


etlons 
Box 1028, Saugus, Mass. 


“sy Bar Bells 


3 Buy Direct From Fac 


eur al 


SS ome 


A COMPLETE MOME-STUDY COURSE 


HARRISON STUDIOS s1 
Hoo coodiana ave. Me motiywoede Galles 


FOE OEE 


ENTER RADIO-TV 
thru 7s Pan- 


As a young man with a career to build, you 
may today be interested primarily in train- 
ing for Radio — and perhaps for TV. But 
— who knows .. . you may some day have 
both the desire and opportunity to climb 
further and become an Electrical Engineer! 


Here, then, is a world-renowned educational 
plan’ that permits you to use your Radio 
training as a major stepping-stone to: an 
even greater career. 


IN 12 MONTHS 


become a 
RADIO TECHNICIAN 


‘Train here for radio 
shop operator orserv- 
iceman, mobile re- 
ceivers and all types 
of transmitters, and 
for supervision of 
servicepersonnel. You 
may then advance immediately, or at any 
future date, into courses described below. 


IN 6 ADDITONAL MONTHS 


ou become a 


RADIO-TELEVISION TECHNICIAN 


‘An additional 6-months course gives you 
intensive TV Technician's training — under 
the personal guidance so necessary in this 
‘expanding field. 


ALSO... your Radio course is full 
credit toward the B.: gree in 


ELECTRICAL ENGINEERING 


‘The Radio course, while complete in itself, 
is one-third of the college pros (major 
in Electronies—minor in Electrical Power). 
Further — you are guided scientifically to- 
ward specialization beyond basic engineer- 
ing training. 


SCHOOL of ENGINEERING 


Technical Institute 


College of Electrical Engineering 
detptut 


cua 
eel 


Catalog: 
‘etn on) Fieetrieal Service) Electro 
‘Technician (J Hlectrical sngineering (Power) 
‘Q)Madio () Television (} Electrical Engineer 
ing (electronics) C) Heating () Refrigeration 
1D Air Conditioning C} Welding 


Zone.-___8 
Gi Gack i Woria War iT 
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= Worth $65 | worth $35 


MAKE ¢ 
irror 912 


NOW! YOU CAN EASILY 
MAKE “REAL ANTIQUES ! 


right in your home, have fun; 
and save up to 85% of the cost! 
i I 


MONEY IN OWN 
U CAN MAKE UP TO 40 A DAY 


Lsaw MACHINERY c co 
Kansas City 2, Mo. 


“’M MAKING 
MORE THAN 


$1000 aMonth 


Haven't Touched Bottom Yet!” 


reports Charles, Kama, Texas, one, of 


extinguisher. Tiny 
light!) Goes’ jo of 


back It you wish) 


“pRESTO" 
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WAR SURPLUS BARGAINS 


Special! 2 aca abel 22 
BRAND NEW POLE CLIMBERS 


Buckingham pole climbers 
Imcheteorigtoal pucage, ONY $2.95 
(Cwihour “Seraps) 


LINEMAN’S TOOL & SAFETY BELT 


Brand new web-type belts 
Erdle eelgled Paes sreciat, $3.95 


_ CA. Lala tompany 


PR PAIR 


USE the POLICE METHOD to 


BOOKS PUBLISHING CO. S5.",2\% 


ew ork 16 


aan 


peloton mde sod fd 
horse, check bere ( Today 


_BEERY SCHOOL OF HORSEMANSHIP 


No rik. Sent on Triall Weits NOW for free Boo 
Brat ct Wenutta, All correspondence conidental 


Brooks Company, 163-1 State St, 


SIZES wins: 


10 to16 AAA to EEE 


TWO BIG ART OUTFITS GIVEN 
Upon enrolling, we send you the first 
of TWO complete At ‘Outten 


the Amazing Way You Learn to Drew [DRAW FOR MONEY] 
— Step by Step —at Home in Spare brew [DRAW FOR MONEY| 


Bik ay awpigeeants profitable Art career, COMMERCIAL ART, 

SIGNING, CARTOONING—all in one complete, modern 

home study course, Trained Artists are eapable of earning $65, 

$80, $100 and more a week. Good Art positions await you in, 

this great field. Become your own bosr—work at home on your 
Mlany students earn extra money w 


second, advanced oui. All 

extra cost! 

Read What These Gradvotes Sey: 

TRAINING PAYS OFF—Fred 8, 

Quote, of Cleero, Tltnots. says. “T have 

Eumnet) your fesehing tito promt very 

STAFF ARTIST AND CARTOON- 

1ST_G, W. Thomas, Loe Angeles news: 

Rapes pring says Sale Number One 

jool in U. BA.” (1-48) 

FREE BooK GIVES DETAILS 
“Art tor Pleasure & 
Profit” ‘ells about ‘our 
‘course of instruction 
‘commercial opportut 
for you—also about 
students,” reproductions 
Of thelr artwork, and. rex 
‘multe’ enjoyed ‘by our 
Puts, 


‘APPROVED 
FOR VETERANS 


nas Art 


stores, printing, 


Sproat’ 
‘Grtease print). 


Name...e0+0 


Adare... 
ie 
uy 


in free, illustrated 


MAIL COUPON FOR FREE BOOK 


WASHINGTON SCHOOL. OF ART 
‘Studio 131A, Washington 5, 


‘Send me without obligs 
with full Information, 


Tam entitled to training under G, 1. Bu 


‘experience necessary. We teach you from ie 


sinning. Qualify tor professional Art jobs. in’ ad 
jon, newspaper ahd magazine publishing, 


partment 
‘art studios, otc. Get the exciting facta now 
book, Low cost, eaay terms, 


mer 


« 


lon your Free Book, “Art for Pleasure 
‘aileemen will cal 


soe TOD8,. BUBN.sseseseeee 


! 
! 
! 
aetarceze 
! 
| 
! 
! 


a 


[See eee 


‘We furnish complete equipment and sup- 
plies. Learnat home or In our modern, friendly 
APPROVED school in MISSOURI Get \nto this 
Dig demand, high profit, high wage field. You 
‘can start your own profitable, full time or part 
time PHOTO-ENGRAVING business right tn 
your own home. 


THE AURORA SCHOOL OF PHOTO-ENGRAVING, 


Be Independent, be your own boss oF pave 
the way to a high’ pay Job with experience 
fained In your own shop. 
TASOPE TRAINING and TASOPE EQUIP- 
for descriptive literature 
Mo abtigation. 


‘AURORA, MO. 


Phe steady dependable trade of Meat Cutting taught 
ily in 8 short weeks. You LEARN BY DOING 
ler actual meat market conditions in big modern 
chool at Toledo, 

For beginners or men with experience. Get a profit. 
ble store of your own. Remember, PEOPLE MUST 
‘AT! Big pay jobs. Free employment help. Thousands 
f successful graduates. 

uying, cutting, percentage, pricing, advertising, sell- 
ng, etc. A complete retail’ meat education. National 
chool established over 2 years. Get National train- 
ag NOW. Pay your tuition in easy weekly payments 


AT NATIONAL 
Pay After Graduation 


after you graduate. G. I. approved. Send coupon for 
FREE 52 page school catalog—TODAY. 
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instruction in the fully equipped shops 
‘of Greer Shop Training gave me the right 
start to get my good paying job.” 


GREER SHOP TRAINING 
‘established 1902, is one of America’ 
largest trade schools. Over 48,000 suc- 
cessful graduates. You learn by tearing 


information abit ede Ihave ff 


He send me 
low. (Specity you ore VET Cor NON-VET EI}. 
[Ts00y, FENDER REPAIR 
OB weininc—arc, GAS 
D mackinasr 
PIANO TUNING 

Civilians, 


Him our cnicaco snors 

B Giasto mechanics 
O ose 

LE Grerniceration 
‘Aoove cour 


Tatso tne rouwow 
Co rerRiceRanion 


hema 
cai FREE 


ie tent 10 you 


BUSINESS UNIVERSITY AND 
arEXTENSION SCHOO! 


‘anvou Equal & 
{iis Hor Home ~- 


ov: 30%1040% — 
on 


Your New. 


= ao co. 


IBIt Lafayette Ave.. Bay City, Mich 
ULAR SCIENCE 


PARTS 
FOR 


MILITARY TRUCKS 


New FREE Catal 


At A Saving 


pepe Surplus—Com 
JEEP TOPS and SIDE CURTAINS 


its ait mititary degps. also adaptable te some civitian $59.50 


Seta waterarect 
TRAILER AMES 
r 


Ihndeods of Other Tok & deep 


A erteee Te acpo reaared ee mi criernns 


ait AUTO PARTS (One 


1901 TROOST:GRI800-KANSAS CITY, MO. 


aya ‘ne 
BN Seemed. Nationals non 
WEAVER SCHOOL OF REAL ESTATE (Est.1936) 
18 E. Pershing Read, Dept. PS, Kansas City, Mo. 


CASTING 


ENORMOUS PROFITS SASTING 


(STRUCTOGRAPH COMPANY 
4704-P Sheridan Road, Chicago 40, I 


S09 So. State st. 
‘Devi. Pet 
eurenco Sy ILL. 


STARK’ $ 


USE COUPON FOR FREE SAMPLE’ 


GET FASCINATING NEW 


FREE PROFIT PLAN 


Re 


beret, FREE 5 
SY BOOKLET 
& 


aye 
11 ty my 
perience. 
plan 


THROUGH PROVED, TESTED METHODS 
an you've dreamed of wiih 
rurious 


GRASP THIS OPPORTUNITY TODAY PETC MUCUS 
Tee ee i SAY ABOUT OUR PLD! 
COAST WmOUSTRIES Dept. 11 

ten Angele 


WANT TO 


SAVE GAS ? 


BE PREPARED IF RATIONING RETURNS 
MILLION 


START AS 
HIGH AS $3,450 YEAR 


Many 1951 Examina- ae a 


tions Expected. Franklin Institute 
pare NOW! De 
: 5 ana Roch 

send Uy amy aa noe 

send OF re ame tae Special Prefer- —/ ctttt srrermmant Sots 
encel 40 Page =) FREE of charge, list of U. 8. 
Civil Services FREE do-page Goo describing 
Book FREE = stlaries, vacations, hours. work, 
Mail etc. "Teil me how to qualify for 
Coupon J one’of these jobs. 

J Name. nantes 

SURE 


Vet . 
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Te pel * 


ENSATIONAL DEVICE 
a eee ia) pas ies NEW! Sane row at TEST 


CTS Bes 


RIGHT AT HOME 


OWN BUSINESS / = 


IN 2 WEEKS— 
ATHOME 4. 0S 
IN SPARE TIME 2 


METALIZE SA8*, 


MONEY Quick 
FREE SAMPLE KIT! 


DAYS 


MAIL COUPON 
TODAY! 


2ONE__STATE 


iehemaaenehns 
ueaRn RISTEEC.,opt. 72, Ain, Ohio 
AT HOME 


c fad can-og rine LEATHERCRAFT 
2m ant — | car on = HA 
ofc thine 


— ye ly Neat Catton 


UR err 
see) MAT RAPT oor. 17 metas ne. urmoo 6, cu 


RUPTURE 


RELIEF...OR YOUR MONEY BACK 

Write now for free 

pictures of rupture a 

can be helped...work 

| NY with low cost, easy to wear Web 
Vg ‘Truss, thousands satisfied. 


WEB TRUSS CO. Dept. S-1, Hagerstown, Maryland 
== A SHOE BUSINESS IN YOUR HAND! + «> 
2) 


tand 
You 
ready, 


EARN $60 WEEKLY 
‘Design Aircraft & Components — Study with Jets & Rockets — WITH ONLY 
Great Future— Advanced Aeronautical Subjects —World-Wide 
Enrollment—Fully Accredited Established 1329— Approved 3 SHOE ORDERS A DAY! 
for Vets—CALAERO grads in_ heavy demand. 

WRITE TODAY for Specia) Information, 


me NTANNERS SHOE CO., 740, Boston 10, Mass. 
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EMEROL MANUFACTURING CO., INC. 


St., New York 23, N.Y 


Model Railroading is more fun Isr OUR Eu URE saan BS? 


that’s all it costs to find out about 
than you imagine, and less | ‘correspondent courses in 
FREIGHT TRAFFIC MANAGEMENT 


the average starting salary .. « 
@ ‘year in this uncrowded 


rated, this book 
constructive this hobby is. Enjoyed by 
anyone from 7 to 10. Send 10e today 
for your copy of “Model Railroading for You,"" written by & 
well-known authority. 


MODEL RAILROADER MAGAZINE TREC RANAGEES INSTIIUTE 


Vi, PASO PLACES fog) PLACES i DI 
LEARN ANOTHER @ High School @ 


LANGUAGE Man: ati Years 
LINGUAPHONI E Ho came, 3 ime wasted Fong to and fron achoot 
3 ogras ne fat ae uur tne and abies er 
Weldssieadend CORVSLATORAT exten Peres BSS Pein ad ae Fa ae 
SPANISH haste 
crane 


—any of \d FREE descriptive 
29 Different 
Languages 
LINGUAPHONE INSTITUTE 
147-01 Rockefeller Plaza New York 20, N. Y. 
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Can a Man MY 


HOTEL EXECUTIVE, 


Even Though He Has No Previous Hotel Experience? 
Would you like to step into a well-paid position as 
Hotel, Club, Restaurant or Inn Manager, Purchasing 
‘Agent, Social Director, or Assistant Manager? Would 
you like to look forward happily to the future? The suc- 
cess of Lewis graduates from 18 to 50 PROVES you can 
—though you have no experience in hotel wot 

Louis M. Reny, Veteran, Without Hotel Ex- 
perience Wins Assistant Hotel Manoger’s 

Position 
“T took the Lewis Course after leaving the 


e Become a 


=: 
= 
at 2 
Pa ean ane 
Step Into a Well-Paid Hotel Position 
FREE Book ced Fascinating Facts 
nig els bow 
ous Big oparen, ccany tow 
fo serie ne of Seas 
ears RP Bt oo fe oe 
oe agente et 
no 


Easy-To-Assemble Kits 


aie No Experience Needed 
started now. LARSON Beginners’ 
Kite of ready-eut projects requirenotools 


Grexperlence, Free etrectsns ncloded. 
Sia bolts, cloves, moceasina, Hilfe, 
oath aan tod tens eter 
Tiactive fenther ena aiea eres 
fost Sonplot stgel fo dvasocd tae 
Eptstsund potessisnalcrafiores: SEND 
Wee TODAY tor newer Se pune catslon. 
4. C. LARSON CO., 820 So. Tripp. 

renner. st? enicago a4, 

AAR ; 
ISON. ie ont it. 4 27 7, 
Kotler yobal 
Ecmeg fore frre sesoned eeberngy exes 
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BE A HIGH-PAID MAN IN YOUR 
COMMUNITY WITH THIS 
LONG NEEDED INVENTION 


Earn up te $10,000 or more per year! U-. 
Nothing te Invest! Be your own boss! 

A worldwide product needed 
by every home, business and 


farm ...priced ‘to sell quickly! Automatic Red 
‘Comet goes into action as soon as fire starts 
ers 


fire without human aid. It's a saie: 


FREE SALES KIT 
Peed pa sPace 


‘natural’! 


RED COMET, INC. 
846 R. C. Bidg,, Littleton, Col 


ANY BOOK IN PRINT 


Delivered at your door. We pay postage. Stand- 


with "Vapo- 
iy combines wa 
‘with fuel, t0 help 

formance, more 
jway, better pick- 


BIG PROFITS showing amazing Luminous 


sane 
aanitaeeh 
mom 


ie WRITE ATT ONCE for TREE sarnplon. 
303 4thAve. Dept. 1-5, Now York 10,K¥- 


NOW AT LAST! A PLUG THAT INSURES SAFETY! 


frre ts Sen Fe 5 pr st 
peg ge 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry slong with trusses that gouge 
your Htesti_prese heavily on hips and spine enlarge 

ning—fail to hold rupture? You need the Cluthe, 

fo leg-straps or cutting belts, Automatic adjustable 
ad hoids at real opening follows every body mover 
ment with instant increased support in case of strain, 
Cannot slip whether at work or play. Light Water- 

root. Can be worn in bath. Send for amazing FREE 

ik, “Advice To Ruptured,” and details of liberal 
truthful 60-day trial offer. Also endorsements from 
grateful users in your neighborhood, Write: 


CLUTHE SONS, Dept. 14, Bloomfield, New Jersey 


HEATING SPECIALS! 
CON L 


HEAT BOOSTERS 


AUTOMATIC CONTROL 
VENTILATOR 


/ALL ITEMS GUARANTEED >t & 1 ELECTRIC Co. 


pale mutt wtsconN 


If you have a PATENTED or PATENT PENDING 
Invention TO SELL or LEASE 
Request our FREE book 


(No Obligation) 


U.S. PATENT EXCHANGE 


406 SOUTH SPRING STREET (Suite M) LOS ANGELES 13, CALIF. 
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| MAKE GOOD MONEY in 


Television 
Servicing 


TV is exponding—and it pays big! 


Get this brand-new, complete handbook 
re-fire workiia aoe ‘of 


“authoritative,” up-to-the-min- 
berfect handbook for set owners, 
and Tepalrmen 


USE IT 10 DAYS FREE 


Goupop elow brings you, “Televialon 
hele” on. for 10 ‘days, 
‘without ‘obligation. Mall it NOW. 


iyo’ "me 
Practical 
tt 


cry 


d-con will help you WIN the 


WAR ON RATS 


Tete 


‘tnd tie, 


RELATIVELY SAFE 
Tesla 


TO LIVESTOCK AND PETS 
ve In Its killing effect and ser 


bait ‘shyness to 
Ck to the sume feeding stations day after 
this apelie Fi blems with ‘Tate and 
acle work lene Jour place of 
Fats and mice ‘once ‘and for allot sour money back "without 
‘auestion. 

‘GUARANTEED To clean 


Ba We Webster 


aveechinage tat © 
2 POPULAR SCIENCE 


MANY NEVER 
SUSPECT CAUSE 
OF BACKACHES 


As we get older, stress and strain, over-exertion, exces 
sive smoking or exposure to cold sometimes slows down 
jdney function, This may lead many folks to complain 
of nagging backache, loss of pep and energy, headaches 
and disziness. Getting up nights or frequent passages 
may result from minor bladder irritations due to cold, 
dampness or dietary indiscretions. 

If your discomforts are due to these causes, don't wait, 
try Doan's Pills, a mild diuretic, Used successfully by 
millions for over 60 years. While these symptoms ‘may 
Often otherwise occur, it's amazing how many times 
Doan’s give happy relief —help the 15 miles of kidney 
tubes and filters flush out waste, Get Doan’s Pills today! 


‘How to Make Money with 
Simple Cartoons’ 


"A book everyone who likes to 
‘draw should have. It is free i 


FREE 


ARTOONISTS” EXCHANGE 
Dept. 191-A szant Hill, Ohio 


EARN MONEY IN UPHOLSTERING 


PROFESSIONAL 
WOME TRAINING — 
TOOLS, SUPPLIES, 
rane fer et EQUIPMENT INCLUDED 
profite big. Fine earning opportunities also in cod Jol 
Upholster your‘own furniture at fraction of cost. Valuable 
booklet free Write now 

GEWERAL TRADES SCHOOLS, 3810 Breedwey, Dept. PS-1, Chicoge 13, II 


Learn at bore {rom ex 


SINESS OF parts. ‘Simplified. fully 


Help Stop Crime! 
Money. Amasing 
TIONS CAPITOL (center of law enforcement) 
former U.S, GOVT. AGENT and NAVAL IN. 
IGENCE Ofheer exposes actual methods used 


by Criminais. Write for Fr 
Ime SCHOOL 
WANT TO 


Write Stories 


FREE LESSON PGCE 
rows ome 


Setion writing. ‘bes 


ae 
PALMER INSTITUTE OF AUTHORSHIP, Since 1917 


1680 N. Sycomore, Hollywood 28, Calif, Desk U-11 


“A FASCINATING. 


MONEY-MAKING 


art career can be yours 


America’s 12 Most Famous Artists Show You How!” 


FACULTY 
Norman Rockwell Al Porker 
Jon Whitcomb Ben Stohl 
Stevan Dohanos Robert Fowcett 
Peter Helck Austin Briggs 


Harold Von Schmi 


John Atherton 
Albert Dorne 


says STEVAN DOHANOS 


We show you our successful methods and art 
secrets...you learn them at home, in your 
spare time. Write for our big, handsomely 
illustrated free booklet that tells how you can 
have a great new art career! WRITETODAY! 


fr * FAMOUS ARTISTS COURSE> 


| Dept. 11-M, Westport, Conn. 


| EGLES Pieose send book about 
your home study ort cour 


| 
| Me, Mes. 
|B tenes nana ABD 
| 


Street 


| city, Zone, Stete 
ee 


ADVERTISEMENT 


Do We Have to Die? 


HIRTY-NINE years ago in forbidden 

‘Tibet, behind the highest mountains in the 
world, a young Englishman named Edwin J. 
Dingle found the answer to this question. A 
great mystic opened his eyes. A great change 
came over him. He realized the strange power 
that knowledge gives. 

‘That Power, he says, can transform the life 
of anyone. Questions, whatever they are, can 
be answered. The problems of health, death, 
poverty and wrong, can be solved. 

In his own case, he was brought back to 
splendid health. He acquired wealth too, as 
well as world-wide professional recognition. 
Thirty-nine years ago, he was sick as a man 
could be and live. Once his coffin was bought. 
Years of almost continuous tropical fevers, 
broken bones, near blindness, privation and 
danger had made a human wreck of him, 
physically and mentally. 

He was about to be sent back to England to 
die, when a strange message came—“They are 
waiting for you in Tibet.” He wants to tell the 
whole world what he learned there, under the 


guidance of the greatest mystic he ever en- 
countered during his 21 years in the Far East. 
He wants everyone to experience the greater 
health and the Power which there came to him. 

Within ten years, he was able to retire to 
this country with a fortune. He had been hon- 
ored by fellowships in the world’s leading geo- 
graphical societies, for his work as a geog- 
rapher. And today, 39 years later, he is still so 
athletic, capable of so much work, so young 
in appearance, it is hard to belieye he has lived 
0 long. 

As a first step in their progress toward the 
Power that Knowledge gives, Mr. Dingle wants 
to send to readers of this paper a 9,000-word 
treatise. He says the time is here for it to be 
released to the Western World, and offers to 
send it, free of cost or obligation, to sincere 
readers of this notice. For your free copy, ad- 
dress The Institute of Mentalphysics, 213 South 
Hobart Blvd. Dept. A-12, Los Angeles 4, 
Calif. Readers are urged to write promptly as 
only a limited number of the free books have 
been printed. 
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TRADES THAT PAY OFF 


In Defense & In Industry 


sing WATCHMAKING Engraving 


“3 High-| iss sean in1 Career” 


istry 


for catalog and full information—also 
Inquire about chronograph and correspond- 


complete in 


ia 


OY, SPECIALTY. comrany 


USE YOUR BENCH’ SAW 


FOR JOINTING & CUTTING MOULDINGS Prk Se 


STANDARD 434 N. Broad SL, Philadelphia 30, Pa, 


54 Porutar science 


CHALLENGE! LEARN CALCULUS! 


‘ourself and others the principles of 


CALCULUS | 


Tet 1 koep ita 
cudy, return it_and your money ‘wilt be refunded 
paxtpoid 


Richard Thomson 500 Cathedral Parkway New York 25, New York 


BOYS/*o0s OWN RADIO 


Make your own simple, tabeless, battorricse Crystal 
Ki Beha Se fore Ge aus aire : 


ALVA ALLEN RADIO _ Dept. 153 


COMET METAL PROD. CO.. INC. Richmond Hill 18, N. ¥ 


$200 GROSS IN MY 
FIRST WEEK! 


Some Make More, Some 
Start This Busi- 


Would YOU like to own a per- 
in which it ts possible to take in as much as $200 
ross the first week, as did L.A. Eagles? BE 
raynor says, "I made $62 gross in one day.” 
R. R, Newlin reports, “I have averaged $173 eross 
Der week.” Others ‘report gross from $100 per 
‘Week to $12,000 Der year, 

‘Surely YOU. will want to investigate a golden 
opportunity like that. You need not have any 
Special skill or experience, but if you are ambitious, 
Honest and courteous. we will help you to start and 
Succeed’ in ‘YOUR OWN ‘money-making business 
Where net profits are high, 


No Shop Necessary 
Qur Electric Rug Washer cleans rugs and carpets 
like new right on the customer's floor. “This quic 
id Rihly efficient method removes. dirt 
thus Testoring. the natural, fresh 
Beauty of floor coverings. Anyone can run it, Russ 
ahd) carpets are net harined. 
wundreds "of possible customers in 
ity. ‘Most of them have several. ru 
i "fo get's Guick star 


Promptly 3 for 2.25 


SAVE money! These are surplus stock, from big 

frm. "Sturdy, serviceable work shirts, though 

‘neon washed, serllized” and reconditioned 

very sir of long-wearing wash materia. Ble, an, 

white, Strongly sewn; reinforced sit fae ol 
Money back guarantee! a 


WORK PANTS TO MATCH. 


Bive, Ton, White, Send waist mecsure 


SHOP COATS..... 


Bive, ton, white. Send chest measur 


SEND NO MONEY! 


Give name, aes, city or town, sae and color choice 
{also tate 2nd color choice). Pay postman, plus post: 
age. Or send cash and we ship prepaid, Reep 10 days. 
Ifaot mtisied, return Tor refund! Order New! 


YOUNG DISTRIBUTING CO. 
Dept. M-S, 2605 Elmhurst Detroit 6, Mich. 


FREE BOOK! MAIL COUPON 


VON SCHRADER MFG. CO. 
11 PL, Racine, Wis. 

1d at once (no obligation) your FREE booklet con- 
taining information about sour Hiecirle Rug Washer and 
How ican own my own permanent, profitable 


Nam 


shampoo a few rues or carpets. ‘These customers 
fell thelr friends and soon you should have an 
independent, ‘prosperous business, and you should 
beable to keep it growing. Send the coupon RIGHT 
NOW for booklet that explains everything, 


Every Machine Guaranteed 
‘and Easy to Own 


You take no risk. ‘These wonderful, fully euaran- 
feed, machines ‘ave ‘Geen! used ‘and endotsed by 
largest hotels, raliroads—also used by U. 8. Gove, 
ernment. Many individuals 

fave built up, successful 

businesses’ that made bie 

profits. Mall. the coupon 

TODAY and we will send 

complete information, 

including how to start 

‘and succeed in YOUR 

Business without a large 

fnvestment. Don't de= 

lay your BIG opportu 

Rity. “Send the coupon 

AT ONCE. 


Make $15 to $50 a Day 


Every skilled workman will tell you 

lumbers have the best of it. WINTER 

and SUMMER the Plumber is busy at 

No, akilled Plumber is ever 

job. Compare his opportunities 

y trade. To the man with know 
dnibing i 

Universal Plumbing ‘war 

born School.” but. a plutnbing. school 

developed and operated by plumbers 

since 1928. 


BUSINESS 


Have your own 
business and: big 
its with ttle 
her than train 
ing and a kit of 
tools. 


JOURNEYMAN 
Gets Good 
Salary 
Master Plumbers 
own thelr own past performance. It 
Shop. ‘A Journey: work with tools this 

jan’ works for Beco 
Master. With thi 

training journe 
men can depend 
on high wages. 


UNIVERSAL PLUMBING SCHOOL 
800 Holmes 


Learn With Tools—Not Books 
No need ever ser 
ticeship. Don't “envy the pl 
ers big profits—enjoy. 


reading, et 
Master ‘Plumbers. 


jecommend This School 


information. 
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BE A PLUMBER s2'weexs 


‘an appren. 
ib 


Learn every trick of the trade- 
Veadwork—Blueprint for plan 
under Licensed 


Over 7,000 Successful Plumbers 
system has nade more than 


100 plumbers. Investigate our 
‘ou like to 


I your 
Fhimber tn 
School devoted exclusively to 
iumbing. Write torlay for FREE, 


Kansas City, Mo. 


BOOKS ON APPROVAL 


‘a veda 
this PREE EXAMINATION OFF 
MAKE GOOD MONEY NOW 
HOLD A PERMANENT 108 


ofr americas erent 
*gend ‘the: coupon 


SPARTAN SCHOOL of RADIO-ELECTRONICS 
MUNICIPAL AIRPORT @ TULSA, OKLAHOMA 


FITZUAA Yew LEFT-FOOT 
DTELIEF | ! 


invited, 


\VENTOR'S MARKETING LAB 


5G POPULAR SCIENCE 


FOAM RUBBER 


{ror HOBBYISTS, CRAFTSMEN, EXPERIMENTERS |) 


RIOR RUBBER COMPANY, Dept. $-15 
50 East 22nd St. Chicago 16, IN. 


TITE SEAL | VICKERS MF9 Hydraulic 


MAIN SURPLUS 2 SUPPLY Co, Desk 5-01 


GOOD MONEY IN WEAVING 


Earn money at home weaving rugs, carpets, etc., 
from old rags or new yarn—in your community 
No experience necessary. 81,080 doing it with 
easy running Union Looms costing $59.50. Send 
for our free booklet today. 

UNION LOOM WORKS 

127 Factory St. BOONVILLE, N.Y. 


ply Tire = " 
ined i 


Here's News! Ordinary toilet 
paper makes an ideal oll Al= 
fer, Laboratory tests prove 
fcieans oil faster and better 
than popular makes of filter 
elements. Ail you need isa 
Simple set of RETLIF ADAPTER 
PIAS “and you ean start 
ising ordinary’ toilet “paper 
Folls-in your present off A= 
fer. For proof and descrip- 
tive IMterature, send name 
and address to: 


RETLIF COR 
1239 No. Highland As 


MENS send for this 
(3 MONEY- MAKING 


OUTFIT 


FREE 


Make up to 
$y 500 DAY! 


pore man Taal rapes 
9 Then write for this 


fine quality fabri 
reauits and overcn 


Your PERSONAL SUITS 
WITHOUT 1c COST to YOU! 


plan makes it easy for you to get your own per= 


tan ovortote wltnot faying e i nl 
thon to ‘ah earaine ‘Te ofer {i 
Rush you vidreas Toth. 


STONE. ‘D CORP., Dept. N-820 
532 S. THROOP ST. 


Now Many Wear 


FALSE TEETH 


With More Comfort 


FASTEETH, a pleasant alkaline (non-acid) 
powder, holds false teeth more firmly, To eat and 
talk in more comfo:t, just sprinkle a little FAS- 
TEETH on your plates. No gummy, gooey, pasty 
taste or feeling. Checks “plate odor” (denture 
breath), Get FASTEETH at any drug store. 


have ALL THE LAWS 
ONE COMPLETE COURSE— 
you won't 


So on ae bars pa eae 
Be HLT, Nee TRE RR fie 
a 
ele a a 

Tithe eee ge cea a 


THE AMAZING VACU-LECTRIC 
WIND | Sulete WIPER UNIT 


oth 
from 


Beet Qui fe Cee aa oa 
Biss rite oll peceee, sz 
pala Bee 
sonsen enemnccnina 
feces 


fof car when ordering: 


GET THE WORLD’S GREATEST 


RADIO « TELEVISION 


ALLIED’S 


212-PAGE GUIDE 
TO EVERYTHING 
IM RADIO & TV AT 
LOWEST PRICES 


SAVE ON “e, wh 


qi 


ht 


<= EVERYTHING 
“AN RADIO AND TV 


Save money on every purchase 
you make from the world’s 
largest radio supply house! 
nd for ALLIED'S '212-page 
951 Catalog packed with 
everything in Radio and Tele- 
vision. Widest selections of 
home radios, TV equipment, 
phono-radios, Amateur equip- 
A. systems, Hi-Fidel- 
systems, ‘recorders, 
test equipment, builders’ kits— 
plus thousands of parts, tubes, 
tools, books and diagrams. Get 
more for your money—send 
today for your FREE 1951 
ALLIED Radio and TV Catalog! 


Get Radio's Leading Buying Guide! 


LLIED RADIO 


ALLIED RADIO CORP., Dept. 7~ H 
833 W. Jackson Bivd., Chicago 7, Il, 


Everything for: 
Serviceman 
Engineers 
Exporimenters 


(C Rush FREE 212-Page ALLIED Catalog 


Name. 


Address... 


City. 


[ eee 
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No SHOP 
NEEDED 


Clean and Mothproof 
Rugs and Upholstery 


SEE OUR COLUMN “AD” IN APRIL HOUSE & GARDEN 


DURACLEAN cleans 
or shrinkage, Fabrics 


any unsiehiy oes 
to be 


scrubbing. No soaking 
Dif, ese 


Makes material 
URAPR 


ia potential cus 
Fre upholstery 


‘Territories are limited Write now for PREE Booklet explain 
Gctails of tese Nationally ‘Advertised services. eens 


Duraclean Co., 1-181 Duraclean Bldg., Deerfield, Ill. 


CAR TROUBLE IS 
HARD TO FIND 


on to MOUNT 
@ Birds. 
j Animals 


a 


FUN-FASCINATION 
PROFITS —IN SPARE TIME 


huntine 
Hropinien des tOnBY 


Tal oid rela 
HeADS Sad iothn 
Tai 


iso NOVELTY TAXIDERMY sing common 
‘wild game needed. 


FREE BOOK 202 tistpictwes.tattowvou 


5B Porutar science 


TRY HOME STUDY 


WATCHMAKING 
FREE Sample Lesson 


Famous Sweazey System shows how to master 
watchmaking’. expertly, quickly, successfully 

.. right in your own home. No Drevious expe; 
HHerice needed’ to learn one of the highest paid 
trades. Try it without obligation, 


sc. af APPROVED RESIDENT COURSES 
tchmaking, Engraving. Jewelry Repair. Diamond 


aid Bon waceredited resident 
Shoal. Founded 1908, Write for FREE CIRCULAR. 


CHICAGO SCHOOL OF WATCHMAKING 
1608 N. Milwaukee Avenue, Dept. 411, Chicago 47, II 


| RUPTURE-EASER 


NO FITTING REQUIRED 


stone, form-titing, washable support ack lacing, adjusts 


Kansas City 6, Mo, 


ELECTRIC SHEAR SHARPENER 
a Der 70, 000 pote Must Be Good! 


WILLIAM MARVY COMPANY, Dept; 10 
470th. Peter sireet inn. 


AMERICA’S BIGGEST 
KAYAK VALUES 
o Kit $18.75 


GREATEST SAVING EVER OFFERED! 
U. S. GOV'T SURPLUS 


“paRGAlN 800K 


JUST OFF THE PRESS! 


rte) gon Book vt fled 


faa. sponts by ts eal 
etd 


FISLER SALES co. 


EAR NOISES? 


If you suffer from those 
miserable ear noises and are 
Hard of Hearing due to catarrh 
of the head, write us NOW for 
proof of the good results our 
simple home treatment has ac- 
complished for a great many 
people. NOTHING TO WEAR. 
Many past 70 report ear noises 
gone and hearing fine. Send 
NOW for proof and 30 days 
trial offer. 


THE ELMO CO. 
Davenport, lows, 


Dept. 815 


UNIFORMS and Work 
Clothes that ADVERTISE! 


very business and businessman is swincing 
‘rer to employee Uniforms and. work clothes, 
‘mbroldered with company ame, trademark, 
itlegmeatage ete. The Beld tv new. Prove 

ts are. everywhere — garates, service saz 
Yona, factories, cout dealers, dairies — and 


KeSeat Piet 


‘TOPPS, Dept. 621, Rochester, Indiann = At 


FREE 5-Day Trial 


How to Make Your Own 

| CABINETS, BOOKCASES 

and WALL SHELVES 
he 


plints. "The amazing new GIANTS 
ize Bic HOME-PROJECT 
CRAFTSMAN "MANUAL shows 
p-by-step, with easy=tor 
Gnderstand illustrations ‘how to 
"your own useful things for 


of the 77 up-to- 
date projects vou decide to make 


Big Money-Market for 


| These hand built pieces of fur 
| tire whether they ares. Ches 
Cupboard, or Night ‘Table bri 


m , opportunity of “gettin 
bby at Feally pay oft 


Enrich Your Own Home | 
The 27 styles of cabinet alone | 
| 


icks you can make. You! 
‘yoursell turning out modern 
Shelves, hanging 


| things 
magi 


Follow Expert Advice 


SEND NO MONEY cao 205 S509 
aie Bett 4 jes ay te 


THE HOME CRAFTSMAN, Dept. PS 1, 115 Marth St, Hew York 13, M. . 
y FREE TRIAL COUPON ===4 
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SAVE GAS, BRAKES & TIRES 

“ENJOY AN AUTOMATIC 
HILL HOLDER 

“USE SIX FORWARD SPEEDS 


WRITE TODAY FOR 
FREE BOOKLET &@ iy 
DAERICAN TRADE ay oy 


FREE 

BOOK 
Write today for FREE book, “THE LAW-TRAINED 
MAN, ich (shows. how “to ‘learn law for 
PiStbess ‘aod ‘the but eutly ‘la spare 
Tome through the famous Blickstose professional 
law course compiled by 60 expert law authorities 
including Iaw college deans, professors, lawyers 
and Supreme Court judges.” We furnish 
Recessary instruction material including big, 18 
volume Modern American Law library cited by 
the courts of last fesort_ as ""M.A.L.” Many 
successful attorneys among our graduates. LLB. 
degree conferred. Moderate tuition; low monthly 
terms. Money-back Agreement. Write today. 


BLACKSTONE COLLEGE OF LAW 
225 N. Michigan Ave., Dept. 121, Chicago 1, Ill. 
A Correspondence Institution Founded in 1890 


POPULAR SCIENCE 


4 BS WAR SURPLUS 
OPTICAL BARGAINS 
Spats eee 


GULF HAMSTERY, 1300 sos st, Mote 17, ala 


BATTERIES eee 


B21 MANUFACTURING CO, 
Dept. M__ Burlington, Wis. 


* ‘Thousands SMALL! POWERFUL! 


PRACTOR 


How I Found 


Relief For 


If you are among the thousands of men and 
women who suffer from Piles, Fistula or 
other rectal disorders, take the first step 
toward finding relief from these treacherous condi- 
tions, Send for our Free Book which describes symp- 
toms, and the treatment that has proved so successful 
for so many years, Write McCleary Clinic and Hos- 


Ea ee i ery Ara rare 
FREE BOOK /Zécrat ayy 
=e M 
GIVES YOU a) 


bisoroer ] 
THE FACTS Ce 
WRITE FOR YOUR COPY TODAY 


2». the Glass'O-Phone the Jaxz-O-Nette, 
‘WS Musical Pitchfork , FluteOPhone 


LOWER YOUR CAR 


CALIFORNIA STYLE 


Easily located with new Light- 
weight M-Scope Detector. Su- 
performance, lowest 
Price, monthly payment plan. 
© | ree Liveratune 
FISHER RESEARCH LAB., INC. 
PALO ALTO caLir. 


iis SHIRTS 


tunity spare time, fall time, side 
line = with NATIONALLY-KNOWN 


Bostonian Shirts. All styles, sizes, 
fabri 


WE TRAIN YOU AT HOME FOR 


RADIO TELEVISION JOBS 


xepare now for bigh-pey 
frained meal Gee 

et Sere oe 
iar your own businea 


Mlle earning? 
‘in the country} 


YOU BUILD THIS 
LARGE SCREEN 
TELEVISION RECEIVER 


YOUR CHOICE fi 


"RADIO TELEVISION TRAINING ASSOCIATION 
972 Broad Street, Dept. Newark 1, N. J. 


Rush me FREE Sample Lesson d& Catalog “Tow to Make 
im spare time, AT HOME, while 


Money in tetr 
ing 


sect 1 Understand no salesman will call 


Name... 


Stucee Spraying Can 
Be Your Opportunity 


You can build a profitable, lifetim 
business with Colorcrete. Large wai 
ing market. Work is easy and inter- 
esting, Moderate investment; high 
| return, Large waiting market 

instructions and liberal co-oper: 


Sprayed-On Beauty 


Colorcrete is modern beauty treat 
ment for masonry surfaces—exterior and interior. 
Fuses to concrete, stucco, etc. Applied by air pressure. 
Range of many smart colors. Proven by 20 years of use 
on all kinds of buildings. 


Write or wire for 
Opportunity | 
Book. \ 
COLORCRETE 
INDUSTRIES, INC. 
572 Ottawa Ave., 
Hollend, Mich. 


us 
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$4,9.95 WW" x7"07" 
y | 


TUNES ALL MAJOR BROADCAST 
AND SHORTWAVE BANDS! 


Hear foreign stations, ships, radio omoteurs and 
police, plus stonderd broadcast programs on 
this amazing table radio built by the world’s 
leading maker of communication radio equip- 
ment. Covers 540kc. to 30mc. AC/DC operation. 
In smart un breakable metol cabinet. For details 
‘and name of neorest deoler, write 


COMPANY, INC. 
Sherman St, Malden, Moss. 


SW-54 
°s Terrifie! 


=& Ly 


yor much TIME LET 


er, > 
Better Learn a Trade 


If you're a veteran, you haven't 
much time left for learning a 
trade under the G.I. bill. Better 
get started! 

If you're not a veteran, there's 
no time to be lost, either. Oppor- 
tunities for success were never 
better for really trained men. 
C.T.1. trains you for success 
either at home in your spare time 
or in our resident school, in just 
few months. Mail coupon for 
valuable booklet. 


COMMERCIAL TRADES INSTITUTE 


1400 Greenleaf Ave., Dept. £1 
Chicago 26. 
DVeteran (] Non-Veteran 


Name____Age__ 
i a 
City & State ____ 


Course. 


AUTO 
MECHANICS 


BODY-FENDER 
REPAIR 


DIESEL 
MECHANICS 


ELECTRICITY 


RADIO & 
TELEVISION 


REFRIG- 
ERATION 


MECHANICAL 
DRAFTING 


BUILDING 
CONSTRUCTION 


HIGH SCHOOL 
FOREMANSHIP 


FACTORY 
MANAGEMENT 
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ate Handy Flexible 
= SHAFT 


With 1/s Inch 
Adjustable Chuck 


Converts ony moter, drill press, elec- 
Slectric fan (10 inch or larger) 
into @ handy rotary to 


Attach ROTA-SHAFT in a jitty 
for “grinding, polishing, 

ein. oberav 
feather Handies tools “trom 
rere to Ye tmch dis 
Sverall” lengthy Cor 
and'"sanding disc’ ready to, ‘use in 
Grit “press chuck, “O) ‘Topay! 


SEND NO MONEY! Mer ry 


ly $3.95 pl ‘on delivery. ry 

only plus postage ‘on delivery. 

$0" days —funat delighted retura for 
‘on motor~3Be 

ings Give exact 


STRADER PRODUCTS CO., Dept. 5-102 
Cincinnat! 26, Ohio 


Jit’s Easy to Rivet, meat int 


‘moving parts. METALCHAL 


(FTLINES, | Dept. PS. 
TGURDANK, Calif. 


oa by Govt, for weather 
Balloons: Loads of fun 

gym. partion 
\dvertiaingt At: 


for ya 
Wonderful 


3 WEEKS' SUPPLY TRUSS EASER 


be 
ouging. It soothes tend: 
fon. Six months" sup) 

3 weeks" supply absol 


‘TRUSS EASER LABS, Dept. PS1, 2335 Cottage Grove, Chicago 16 


@FANS! FANS'? 


ALL TYPES — ALL SIZES 
"Siutters, Mo: 


Say You Saw 
It In Popular Science 


BE YOUR OWN BOSS- AWD KEEP THE PROFITS 


with amazing, beautiful new PEARL finish, 


Marvelous new finish can be applied permanently to 
A any surface, giving a lovely, lustrous PEARL coating 
in beautiful colors to thousands of objects. YOU can 

start right in your own home WITHOUT ANY EX- 
PERIENCE turning out these lovely PROFITABLE 
things and make a BIG INCOME—up to $5.00 per hour 
to_start. The market for PEARL-KOTE finishes is 
TREMENDOUS—in the field of baby shoes covering 
alone there are 5 million new customers every year. 
Don't regulate your life to the other fellow's whim 
:-. BE YOUR OWN BOSS. Grasp this OPPOR- 

TUNITY of a lifetime TODAY. Get all the FREE 
details right now... SEND TODAY. Find out for 
yourself what PEARL-KOTE can do for you. SEND 


NO MONEY—simply fill out 
RIGHT AWAY, <° mail the coupon at right MAIL COUPON NOW! 
oar Pi SPARE OR OSS Uo Nowe | OTS FP PEARLKOTE CO., Dept. 5-511 


FULL TIME °° NOW! TIT W. Monchester Ave, Lot Angeles 47, Cel 


Okey! RUSH me FREE FACTS of onc 
PEARL-KOTE CO. veprJEBGINN2111 w. MANCHESTER [oop 
LOS ANGELES 47, CALIF. 


Address. 
ACME NEON INSTITUTE, 


G.I. APPROVED [BERL 


oe Ss CHOOL 
EYE- 
———— mm 

BY MAIL 


Fourie. fle det 
fens We iste all 
work.” Including 


UE ADVANCE SPECTACLE COMPANY 
en couret Wiebast ‘Ave. Chicage 5, Illinois | 537 South Dearborn Street, Dept. SP-1 Chicago, lilinols 


‘Tor FREE FOLDER. 


When Writing to Advertisers Please 
Mention Popular Science 


Guarante 
efxtlusiv se 


THORESEN DIRECT SALES, Dept. 7A-233 
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Make 100% to 150% Profit! 


ACTURE 
AANUE BLOCKS 
Back Yard 


\\ BUILDING 


In Your Own 


Wome 
nly 1 Peenaid 


_ GENERAL ENGINES CO. 


ST. @ GLOUCESTER, W. 


‘AGRI WATER 


OR ALCOHOL OR BOTH 
IN YOUR CAR! 


FOR ALL CARS, TRUCKS & TRACTORS. 
The gasoline mileage of new high 
compression automobile engines 
can be increased up (0 30% with 
alcohol-water-gasoline fuels. (Say U.S. Agricultural 

=| Department scientists.) 


WRITE FOR FREE LITERATURE 
Mlustrated — Interesting — Descriptive 


‘YOU'LL BE GLAD YOU DID 


NATIONAL AUTOMOTIVE 


RESEARCH CORPORATION, Dept. 06-1 
Venice, California 


MODEL BUILDERS! 
NEW 1951 CATALOG 
MODEL AIRPLANE ENGINES + GLOW 
PLUGS + MARINE ENGINES + FUELS 
MODEL RACERS + ACCESSORIES 


Uievanpte 3, Calterata i 
{Plate RUSH copies ofthe NEW 1951 OBR Cotaag ot 15 wech 
[for chek cm ondoog “in ange or ei to cre beso 
Tend mailing. 

[ Nome. 


1 
! 
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eae Your Turns 


ELIMINATE HAND SIGNALLING 
S&L 


‘back guaran 
A Perfect Gift for Motorists 


$ & L AUTO SALES 
Bex 6414, 


SEWING 


pleerairy ”°!" MACHINE 


SEES CFiroontyn 5, N.Y. 


ow nampientat 
Jeet prattal Nowxpe: 
ou know buy thers 


FRIENDSHIP STUDIOS, "I 


JTSE GOLDAR COMPANY 


Ti GLENOMS BLVD GLENOALE 1, CA 


PLYWOOD BOAT KITS 
: $9700 


“te complete 


ware, te. the 

Feldeid"of ‘all inodels at low ae 2200 Mreight included, 

TAFT MARINE WOODCRAFT 
‘39mm Ave., ME, Minneapolls 


Deot. 5, 636 21, Minn. 


REMEMBER IT'S DANGEROUS {2 


Wis GRADE’ 
Ihe Mavis BacknceD fo iat 


Prod som mip Fears experience: 
—Hundreds of our men 
Lepll making big money. 


teity, Trade, Rent and Bell 
New afachisen and Supplies wholesale. FREE 


TAYLOR SERVICE CO, Hemilton P5-1, Ohl. 


saike, Dept. N-29 "$2: 5 
chicago 26, t, 


STATIAN ACCORDIONS | 


All types, all models, Very best. Hand | 
Stade’ Fully guarantesd, Buy direct from 
Factory representative at lowest wholesale 


wi 
pO a 
ITALIAN ACCORDION MFG. CO. 

7600 Cottage Grove Ave., Dept. PS-1, Chicago 19, Ill. 


\ Do What Others Nowe Do 
Wear a Form Fittin 
\ ° MILLER Truss 
srhch provides naturel eed 
Sebi Seki ple 
ae. wal 
a 
Seine Youu 
Seo ocahoc he pe 
tomas and convene 


Tite me ley for RE 
descriptive circular, Sent in's plain, sealed eaveloy 


FRED B. MILLER Mantactarer 
Dept. P.S., Hagerstown, Maryland. 


I tott cs oe tat 


od 


ah 
‘in edb bRe Sage 


I sromenttee rh 


OPPORTUNITIES At AHEAD! 


RAIN FOR A FUT 
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Nowl YOU CAN MAKE MONEY... 


.. BY METALIZAING/ 


HERE ARE JUST A FEW OF THE HUNDREDS OF ARTICLES THAT CAN BE RESTORED 
BY REPLATING—INCREASED IN VALUE—OR “ETERNALIZED” AS KEEPSAKES WITH 
A COATING OF EVERLASTING BRONZE, STERLING SILVER, OR 14 KARAT GOLD. 


ja Shes 


Rowers, Aah ays, paper weights from Metals busts, Nure, from plate object of alan 
Teaver, frult, vegetables. sor ~ her, plastie or rubber. 


YES—ANY MAN OR 
WOMAN CAN DO WORK 
LIKE THIS IN ONE CORNER 
OF THE KITCHEN OR IN 
ANY SPARE ROOM! ; 


Metalize baskets, plates, Preserve sports and war 
ceramics and ster non: frophizs inasitd Bronte, 
‘Metallic objects. ‘Siver er Golds 


Make $5°° An Hour For Your Spare Time! 
OWN Nour OWN HOME-OPERATED BUSINESS 


Ma gots thc traf iy hl re Yuan rn rset 

yeaa a Rulers aes 

moe baape fae : 
gare: 


‘auiGELY Putove 10 vouRsEee. 


f precious keeponitee or you 
Beseecariet eaanimakethem Worth 0 a0 men 
‘ont ting with precious metals, 


ALL THIS INFORMATION IS FREE 
formation is free. A stamp bt 
a shane panete he hie, 


| R. E. Brandell, Warner Electric Co. 
1542 Jarvis, Dept. 21, Chleago 26, Ml. 

Hoth complete facta showing how the ch and 
iets fase as tna permanent | eT ao bearsot oman eons | 
‘com I nto harms work money maker’ for fl 
lifetime business that has ow opened | Spare ime. ‘Nocharge or cognition forthe inter= | 


noursintOA ne Plenty of oppscieny for hun: 
qauturgsparehours intoss.o0 5°" Plenty of oppartanity for han | Name 
bills how you can actually PUT IT 5 ao 


have fun making money in a business 
that all the family can help with. No 
charge now or at any time for the 


R.E.Brandell, Warner Electric Co., 1512 Jarvis, Dept. 21, Chicago 26,1. 1 Oi -—-——-—-“one Stole —— 
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Clossitied Ads only 8¢ 

le in advance. 
Boao lacluded im March (s3¥e, 
fe by Janvory 24th. 


our off 


lus Seed Equipment. Catalog 

Morne” Hot “Rod” Handbook == 

08 (C!s Accepted), 

ng Milford “tae Pa: 

FOR {ree descriptive literature on aleo- 

holswater injection {or eareetrucke= trae 
rite Shade." Webster. New York 


Pat 


0c per word per insertion, 
inimum ad 10 words. 
on copy should be 


versions 
Becker 2502 Twelfth Avenue Beaver 
Penna 


BETTER 


formance with aus Pig 
gulemotive > 


iFeh 3808 Flint, ‘Lubbock: 


Tit Sempie 35e. Box 1008. Mine 
Reapolls. Minnesota, 


East Beverly. Los 


Si rower” Handbook —125 
‘enameled pages! Covers all makes of cars! 
FAY Breathtaking Chapters Including 

cing Fr “ 


Wsving "Authentic —airect trom Gallfor= 


ie asec 
jis eas ae 


Rize 
pears 


Aton 
Eebuomy” Handboo iugtrat 
items—Bh 


fmericn Mail onders, Pioneer 
recking Goma Ww. tah 
30 


‘Sols a perease 
Astoundie eetaeay’ Fre fi 
he Speedsoort e315-P Diversey Chicago 39 


SEND for free Lite Membership card — 
America 


‘horsepower 133" 
trated eat 


Water Burners” ‘ia Verne, 
i 


ig Outfita connect 
‘of shop required. Pree par: 
‘aventie Re Des 


ery. Ne 
Metiars 


ar ae ee 
Pe 


MOBILE, Hiiory | Seragbace 
guroNoor ae Tiaetra 


dating back, to 1901, Money = 
ee. af 30. Wi een TPS 
‘SSiambes, "Mission. Kansas 

\cNere muy direct from ginal design 
quarters Buy aes 


“CHEVROLET Parts, Scarce motor body. 
ghect._metal paris Grossman Chevrolet 
Mirneapotts. Minnesota. 


ANTI-Rattle Auto Windows, 
Convertibles) Easlly. Installed—Most 
fective! 4 Units, 25, ‘olexco—Box 1- 
Grange. ¥. 3. 


ears GF ., Magasine — Woriduide 
Set motoreycle News, bi 
MOTORCYCLE camp 
tuto. bed. Plans “250, 
Woodvitie. wis, 
WHIZZER in Schwinn bike 


myer 
‘ailer, Garolds 
Hanson, 


REBUILT Gasol nes $0.00 to 

so0.00, Camel Motor industries, Vemper= 

See. Michigan, 

By AVIATION 
PROPEULERS For Sled. poate, Feng 

ture, Standara Aerocrait.” Box 

Worth. Texas. = bac! 
FROPELLERS_ plank supplies Tor ice 

ech, sor steel bout Catal ate, 

janks-Matwell" Bot 33010; Pk Worth 


3 


Grlevestienasy Go. 10k 
Puullna, Chicaxs a oe 
TAMPS—Bulld_owa Originals. Paris 


wholesale, any amgunte, “Catalogue. 10e- 
Brown ‘Lamp Co. No, $01. Wellston, ‘St 
Touts 13. Mo, 


'FREE—Send Tor New Catalog. Bargains 
in Welders. Motors Generators. Surplus 
Equipment. Or. Build Your Own. Kite— 
‘Saver Leday Company. Minneapolis, Minn. 
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‘SOLDER Alunioam, 
brasg"with Plymouth Fins 
Ge. Pismouth ‘Sales. ‘Box 1268. San’ Fran: 
‘ico, “California 
20 AMP welding gener 
goto) Free: iterature. 
Go. Pipestone. Mint 
RADIATOR Repairioe Books, Sipplien 
Equipment, Gasoline Torch. Write for c= 
Gilar Curiam Mig. Go. Marrvile. Mo, 
GELECEROPLATING alte "ond Rect; 
Gibns Nameplate Supplies John Sprintict 
Vos Marion. indian 
‘BUILD Your Own portable are welder. 
Babar Generator plus dour auto Sone 
Saves hundreds obs, Cat 
ober Welders. ‘box P11 


ors. Brand new. 
“Thorndyke Mie. 


DANE CONDITIONING & HEATING 


NEW Vaive Tavention lowers heating 
cats males cold adistors Hot, Ouata= 
trea ‘pooklet “fudiator, Valve. Co 
Boot, 5 hutadeiphia 43 Pennasivaria. 


To MACHINERY, TOOLS, SUPPLIES 


POWER, Tools Build your own 
‘ave up to 80" 


with 
Lewin Custin "Complete 
aap ae mat 
for, a wore 
Kowa 
fe" Avene. Dept 
DRILL Grinaee for twist erie 
See ad on page 0, 
YOWER tools. equipment wi 
Blleun.“Homecrasters 


jeeae 
ops 


iB ATTEN 


wd 
doris Law Prices Bice Yr to 600 Am 


BOATS, OUTROARD 
MOTORS, ETC. 


PASTEST Boats In The World. 
Now. Complete he grab for 
‘hee Bone Racing 


thoes as see 
Bon 1000-1" Long ‘Beach: 

STEERING [Wheels windshieia 
eh trom 86.98, ‘Modera -ntuings “Water 
Siig Wat lowest prices "Comalete nre-eat 
iywoed™ boats ree 
Yoon Rarine Box 68! fin 

FULL sire, cit to shape boat pi 
puiepringh 4-38 feet 


oats took 


TSR 


Shafts struts couplings. ete. Evervthi 
Fou Heed for your boat Money back kuar® 

ee Conversion “Parts. Company 217 
‘Adams Street, Bostan’ 23. Mtassachiseits 


Winches. Brass or rsa. | 
Texas 


BOAT Trailer 
3656 Bonnie Brae Houston 6 

15 _ ENGINES, MOTORS, ETC. 
WINDING Data isting 295 mours aa- 


gle and ihre phase 8100," Motor Data, 
Box 7e31. Kansae City 3. Sto 


(OTOR Winders. free bulletins. Wind 


ig ag ein saipment. Motor Indus 


cag got ahi SEE 
Sees Be el ante 


REBUILT Gasoline Engines $9.00 10 


$20.00, Cauttel Motor Industries, Temper+ 
nee. Michigan. 

HOTTEST surpiua list m the country 
Buectronies Nydzaulles. Atrerat 


fe Gadgets. 


“DEADLY Juao—Piercest fientine vech- 
(Over 200 ius 
tO testrucuions 


“SgWAR Surplus Barwains, Binoculars. Tel- 
lligns af bentes 


BINOCULARS repaired. all mawes Au 

thorized dealer. Hensoldt and Zeiss binoe- 

scopes. ‘Tele-Optics. 3514 Lawrence 
Ehleag 30 Hots 

(REFLECTOR Telescope Rita, Weiractors, 

Tulietin: Rake Instrument 

Hoboken, Nea 


“REFLECTING Tel ‘completely 


muaranteed Ob. 


clear vision gusta 
oe Buffole selence Service fiverhead. NY" 


Cos anwelee 
BARBELLS” Dumbbell Bxeraoe 

ment Courses. Pree booklet. Good 

bell Co. Reading Penna 


19 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY 


{lle FROPUBELY iiustrated, pages ai- 
“abeis Pasco Lex: 


i Tat 
fen, 


une 
‘warrimaa, 
3.000, BARGAINS. Srearms. Binoculars 
war relleg. catalog 40e" Smith Museum 

Runnemede Nod 
MOLDS “For fahermen sinker, squids 
aid lures Nandied and hinged quai. 
‘sweets 


‘ASTRONOMICAL, “Telescones 
‘bout. sold 


Caistor, 
Suture Wajte today! ‘Buannelte 49 
Green” Pasadena 1, California, 


24 DOGS, BINDS, PETS, RABBITS 
PAEAKE Big Money!” Raine Chinchi 


markets supplied for-vour 
Ersauetion Write today? Rockhi Ranh. 


"EARN up to $400 monthiy—Walse “A> 
ra Rabbits’  “xperience ” gaineceneary, 
foot brings 86, Pound. Plenty. markets 
Folder Pree. White's Rabbitry. Newark 35 


Ohio 
ATURACIST'S Caiaiog ive’ ie 
Balti eo ene he Rune 


Quivira spectaities, Topekn 10, Kansan 


NEW Pree Catalog. Complete. easy-to- 
bulid Gtase Rod ‘Kits, other fine fishing 
Wiekle vaiues Valuable ‘free offer, Write 
foday’ Trimiine Tackle Co, Dept. §. 
‘Rintoin Avenue. New York 


“OME Turkish Bath 
bie. Inexpensive. Pree 
Spizator 1186-W Hast 180th St N.Y. 

‘SEND Toe for lst. either rifles shotguns 
handruns or send 25e for all lists, Fray 
Seth's. Wilmar. Minnesota, 

OVER 569 guns. modern, obsolete List 
gees Be afowe: a8 ain: Goosers his 


‘SAVE 2/1 cost. Assemble your own boat 
wefhimiih parts No'experience pecessary 
Rowbonts.” Cruisers) Tiiustrated Catalog 
3c" Midwest Boat Company. Menomonee 
Falie 1. Wisconsin. 

NEW used. rebuilt marine motes Ma: 
gine conversions. “Attings. Free Catalog. 
Stokes Marine Supply. Dept. 20." Cold- 

TWIN. Tank Bost Plans 81.00, Pia 
Tanks "$9.08. Pree Picture, Twin Tank 
Box vo Mereed. Calle 

EXPRESS Cruiser or Open Uiility 2° 
Prefabricated. Matowany. ak. brotize, 15 
{o'40. mph Easy terms! Complete. fiius” 
Weatea “ihtormation “ase. refundable. Bay 
City'Boats: Ine. Bay City 101. Michi 

‘BOAT Klis, marine hardware attings 
gceensories. ete. Catalog toe. Atinnesota 
Afarine 3207° Fremont South Minneapolis 
2b Stinbesotn 
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LEARN Gunsmithing’ Detaila copy 
{Guns and Qunamithing. plus copy 50 pase 
Gun Gwisine. 25¢. Gunsmith, Palatine: Ui 


CAST Tron Moldy Tor mating pour own 
sinkers. Write for free Mlustrated booklet 
Reading Instrument Co. Box 78. Rendite. 
Peanerivanta. 

2 


FIELD GLASSES, 
TELESCOPES, E’ 


‘Money makers 

Bs Hapeville, Ga 
AIRE pi 

tattle eapl 


iejand space eat make you tn- 
Eependent 2 a, ‘Greats Central 
Sine Musagtment Syotem, Columbvs 6A 
“BRED Mink Booklet “Pen Plane_30- 
Wettiauter Mink “Ranch, “Gravel “Road 
Wensters Rew York 


Dinte. Hamat 
Rasheilie 1 enh, 
Ty FROG RAISING 
“RAISE FROGS'™ New book eile how! 
lustrated “Literature Pree Matlbore® 
How 7009" New Orleans’ 19. Loulelana, 
‘MAKE money with Grogs Particulars 
tree. Speciaitiey House. Whiting’ 10, ind 


FARMS, 
OTHER REAL ‘ESTATE 

FLORIDA Beautiful homesites in new 
Lake County “development. “#243 at "S10 
ontniy Neat Goals Mattonal, Pores 
Worla’s best base Raine "wonderiel hint 
ine. Safe from bombs. Polder free. Wintree 
Werner. DeLand Florida, 


feelsinte ‘Tequirements, ‘desired location. 
nited “Farm agency, 2835-FS Main St, 
Kansas Clty 8, 


OZARK Lands for all parioses. Actual 
aver frontages. 


33_ BOOKS, PERIODICALS, ETC. 


“ SIRANGE Stories! Sample end ius: 
sted literature, ‘0c, ‘Stone, Lunenburg 


EEC ae 
Philadelphia, rer 


‘UNUSUAL. strange out of print books 
‘gend 25e for catalog and private collectors 
Ea eps. N. Box 


(UNTERS ects, Bend 
Saher Book Service, €0°K ‘Fast 


BOgK 
wants: 
176 Street. New York 51. 


3 PROFITABLE OCCUPATIONS 


{WANE js Dietel Job? Our approved. up 
tottermihute™ Biel” Praaing Heneram 
San help you quality for" 

fabs or spgelated smiltary” trait 

tre" Diesel, Tractor 


roe. Detalia Hudiman’s 
Fives Junetion §. Mien. 


jaro GO, Dept. 300-Al. 37 

‘Desplaties, Chicago 6. 
PEPPETILE income 0) Nota PODIE Ae 

politiment assistance, Stationers, Helotes 


Be reme 


Tor. detail 
man, tis ew "York ey 
HAVE Fug] Make Money! “Working 
ptt Leather" 6C-pege bookie calls ‘ho 
Bena ase for og and val 
Able jitormadion included. Wiide:-Cralt, 
‘046 Groby. Chicago 10. 
, We ETECIIVES Ey Money, Bagel. 
Wate. Wasoner: P-sG West sath, 
York 34 


Pies iit 


‘SAVE, Eros subscriptions 
ral Magazine Agency. Grenada 2. Miss 


OLB Money Wi 

tas Tor nickel of 191 with Liberty Head 
(Got Busta. We bay coun premiurne for 
all rare coin, sotto? Large Coin 
Faader May Mea .nimach ieproft to You, Nu- 
ism Dept, 30, Port Worti Texas 


‘GET Pratt snd” Ploapre tn electing 
SGRUSUAL Books “Stl Oat” Lit Fp | of eaas wane Pi a 
{| goecins Hooks $1.00) Pera. 436 N.Y. | Sofn"catnioe Yani be achphted i a 
Brooklyn 25. N., “| Seta far noe Blase Ment 9M tte 
‘BOOKS, — Magazines. Arta” Nogelties | Bullqing. Hort Worth Texas" Larkeat foe 
tg Rwnn| ola ectabiohmet th 8. Estates 
ears 


SSeS Book Gatien, "The Agari” 

‘Qeeuttism, Ps “Astrology.” Masonry. 
tive Heli 2 

Pie: 


G Character Booklets, Fully ius~ 
Wvorites car be yours. 6 different 


“BOOKS For Pennies] Technical, fetion, 

non-fletian. others. Send $1.00 for sources, 

Simple. Pioneer. Covington 4 Virginia. 
WACK-date Magazines. Specite issues! 
3, Arkell’s. Tarzana. 2_ Calll 
OUR Saviour's Messaxe"” $179 with 

order Postpaid. Hox 363. Farmiand, ind. 
HOW To Find Your Supply! Scriptural 

sep, ta, prosperity | ae Ward. Box 
SPS. ‘Richmond. itidiana, 

35 MAGIC TRICKS, PUZZLES, ETC 
‘SHA PAGE Catalog, 1500 Novelties Jew- 

(dgete. hobbies. sports, 


207, funmaxers 
fridks Yokes. timesavers” radian 


i 
f $15. Detfolt T Michigan, 
‘priie tupel? every noted maxician. Lares 


‘be, "Holden's, P86 
Wiest*tind ‘street. Srew York 
"MAGICIANS" 
co 


‘Gamblers’ secrets ex 


St ‘Toole 1 


200 ELECTRIC stunts 110 volts, 61.00. 
Gitting Sons. Los" Altos 2” Cail. 


Uf coins loweat prices, Send slam. 
lusts, Htutchinwon, 9403.1 rect. Philngele 
ina 34. Pena 
COM collectors mew Mawarlne a a 
ged. two "wooden ‘Mlekels trance 
Mowers dhamows ons buat 
'§ UNCIRCULATED Dalare 
side" Goud'Purshiaea. Wha. S19 Ken” 


SCMENORATIVE 4) — Ogumas: 3 — Columon 
yelund. “Stone Mountain, 
eae: Nor 


jiant Baryai Cata- 
Miso" East sara, Chie 


"TRICKS new 1050 edition now 


sen orth Amerian. 100 
Ag toed Cam 


VANISHING Quarter tick ond catalog 
ase Mherling Seavie Go. Hopes Oak Meh 


BBITS. avy Sinaatine Te 
smal Bigk sarmer_ Fuinews' 3 WS 


Hons, “‘Huffman's Worm 
SMinetion Michigan. 


VENTRILOQUISM Taught 3e_stam 
it smith. 601 Bigelow 


ike 
ine. St. 


jokers Novelties 


‘GOLDEN Hamsters Marvelous New Any 
mals insiruetive Protabie. Woodworth 

Hamstery. Glendora. Calif. 
in Spare Tine ie 


fag guide" Proprtoive 
ASF Snlog’ ares Boot Pa ie 
if! New York. 


FREE. Trick And Catalog igre = 
‘Marie. 500" 802%" Street. 


to 


‘STAMP COLLECTING 
"FREE! 190, Worldwide diferent stamps 


es se wi approvals, 
plewoed iN.“ 


300, DIFFERENT given ee Wh ape 
Postase 3e- Windsor Stampa, 14 
Event Pisce Chieago 91 = 


Soo. TRTCRS-Magie-Caras"Joters 
ine Novelties Hot Numbers Catalog 9c 


Aecremeenls-8 Ardmore Chicnto 3 


professional mi 


sue da g aie 
‘Booka | exta fest tricks. $9c, ireland, P=109 


760, FRANCE und colonies siampe 10s. 

Littleton Stamp Go. Littleton 26.8. H. 
300 STAMPS For Only 10c) This mam 

moth value tneldes Altmate, Pictorials 


eee tad 
sb ‘Compaay, Camden 35," New York. 
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gee tesovrarel appiteet Saree 
‘Stsinp Go Springheld. Maas" 


esl for UB, approvals Moga Siampx 
‘Box 2s ey New York 
Panel ReeealUneaiving Ginee 


Jamestown Stamp. Jamestown 207. ¥. ¥. 
PAYING. High prices, (or spprovale? If 
your collection numbers ‘ander’ 13, 
oa i books ca 
cen Aso, 
ari Box 
“APNBTED, Statee Se 
oe Yalue “only 


Seema ie 
5 ial ea 
sia Sa Sa ae 
reas HR aS 


307 ALL Different—Only 16¢! Beautiful 
gylicedons) “Commemoratives, es, 
sebn, Galas Ge Maine 


‘ee, Gare 


PENNY Approvals. Fine Quality Free 
Premiums. Jonn MeCown. Catletisbu‘g. KY. 

300, OLD U.S. between, 1661 and 1935 
$06, Sans 


Roush Stamps. si Chestnut 
Bela. ‘Onto. 


FINE U.S; Ercustvely, Glades Stamp 


oo Box 

eae 0 esas oe ST 

sn “Getective bargain prices. Heath: 

intent Station. Newark’ 8. Nd 

“Tagen BIPFERENT ic, each! Gordon 
Box 1019, Manichester NH 

‘Approvals, 


eREE Spine Forces setp 
Stoll. 2634 Burnett, Louisvilie 10, Ky 


‘ALBUM. Hinees, Guus Detector Stamps, 
gets. Alt oe" ‘Cornette. 236 
esi 3th, New fon T 

10a DIFFERENT Stars Catnionye 


Yale, $35.00- Only $190" Hasse 
Bromaela. Boston §. Mass: 

COMPLETE, Receive oek_aney come 
mamorauives Se with G'S. abprormis ta: 
‘Gant Stamp Cov Bo in 


“lt DIFFERENT stamps 10g with appror- 
Tunis, 64 Wakeman. Newark «Nd. 
Spica ‘Sutera see Cats Ht 
Joe with Approvals, Kineman. Mignbridse 
Box a. New York $2, 


ello DIRFERENT Hien Ramey, Or 

vetla, Haiti eve foe" Buckéy” Po00 Lad- 
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ment. 1961 “Foreign Be is 
ves, Up-Fo-Minute Pack 

Willan’ Construction. “Government. Jobs 
Bor Ou Tastings. “Aviation Tranaparta: 


Hon ‘Steamship. ima 
Exporters, How-When-Where to ae 


Box 


‘ashe, Soe apie Sapeleaon fate 


tollywood 28, Calif 
FOREIGN inglorment~ Coustrvetion 


men building trades, mechanics. helbers 
ice mers. Guod. workers interested in For 
io Development. Projects. 


Suarters furnished: 
of trme, aetively ‘work! 
‘arabia. Persia 

ida. South, 


hum ana Application forms. Foretgn 
foe “iureaty” Rept ent, employment) 
FO ‘Box 205, ‘Metuchen, Nd 


ay1 Sell_name plates for 
apotbes Pree Sample, order bianky, Write: 
Rational Sie Susie! Boston, nage 


Stamp to Plastic Projects. Box si8i-D. Des 
froit a5. Stichigan. 


SAIL Ho! Be a merchant seaman! 


Beite if any sen experience Geaways Bat, 
Sia Chelsea Sta. NY 


[OMReSceT Pee cara Tey | set ome Sv BL, Oy a 
ot Fe | See ae eee 
eaiiagi tants as Mia | SA EM tae ahee 
sabe i. Mint a 
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CONSTRUCTION Workers: Want to 
“ghar Latest ne 


Dept. 368-DA, Bridgeport. TIL 


SELL Printed Job Application, Forms. 3 
Dimes pring. Forms, Box 
aso, Minin fs. Ponds. 

‘SBEL Foreign-Domestie Project Diree- 
ey, Cypr, aad. Appliealion Fog: Dalige 
(Goad “rorelan ‘Service, Box 3080. 


AGENTS WANTED 


@ 
FREE Complete Sales Kit, Sell personal 


initialed belts and buckles. cap badges tie 
holders, ete, Choiee of 2000, emblems: Write 
Tors tree selling outne today.” Mook-Fast. 
Box 1426p, Providence, Rhode Island 


“HOUR Easy! Sell name plates for 
hyttnen Pree, Sample order planks Writes 
onal 214 Summer Boston Maas 


WHERE To Buy 800,000 articles direct 

from Manufacturers, Save by busice die 

Feet, Sent Free, "Your Profits Onder the 

Spuinght"Ginas Pub, 6o.. Euwood Clty 
asyivania 


Se a 
we tates rm Pee eet 
Bovey air one coe es 


‘ene’ 


‘DRESSES Ihe; Coats af 
zee Gatalog: Crown, 164 


SCHOOL, Seniors) A postal wilt bri 

you our wonder. Kwick Sel cardaiog 

Fonylar Graduaiion Name: Curae Migest 

im, ving tree Golden 

enry, Bouk and solvents, Chest bow 

ils out Hurry that postal Craftenta 
Box 238 (m). Pletsbureh 30, Pa. 


Bice, 
Yori #."New York. 


otters 
paar sattany Seonae ae 

ci Sere ieae ante St 
Seek daheattn ate 


of world's 
tine aes 


sample nylon, stocks 
advertised 


cated Fal arity 


nerepe, satin. and tiylon. featur: 
ati 


‘Satie offer with 
Badier. “st. Louis 1, Sto 


It, “Mo-Ro-Co,, 


ane yes one cco ot seh 
Ftp R GMs Be 
Soe Fabaceae 

200 home hecessities “Sel 


ess backed by 
Rawielgh's. Dept A-U:PSC Freeport it 


GOLD incwuered Window Sian Letters 


Large Sizes Penny Bach. New foils, Ab- 
ies Beautitul” Pree Samples. Atlas 
She W. oth. Chicago 30, 


Area ot profile No, Investment Seid Tar 
Biding“ete"“130°Sire-tire items. We 
nee sales, Write He Halligay Co. 
ringtau Ave. Passsi 
‘GUA Agents” Maki 
airoceanton greeting cards, Terrihe box 
HT oniy St bo, Over ng other bates: Bronts 
16 100"; plus bonus “Pree semples, Kit oo 
BpBegeaL, Hewat Getines, "hase Park 


a 


Fag 


‘A PENNY Post Card Can Put You In 


Bidsigess, Complete line. ‘heather Jackets, 
151 shoe sven, Bie cominlsiona. No expe 
Sarg or ree cute conmaudsted dhoe 
System “pepe S<i11, Chippewa Pail. Wiee 
MARE Peture Big, Profite—Matiorder 
titbeet, Secrets write ““Lmace™ 6301 


‘ake 
iy orders tor et ‘Manufacturer, All sizes 
yiblag faeosthed, 


Big, protits showing 
sneak ipacalien 


Bursery opjects, ete 
Fourth Ave. New Yorr 10, 
'FOG-STOP” Windshield ~Cioth. 


BE A Money Maker Use your home 
as magazine headquaiters Literal com: 
ijesona No experience No pital need. 
enrervening rian sie oc Free 
or aiagazine “Aven. 
epee Sioa. Stout Morr 

TO espeiionss Hesiod to ily TODS 
fast for yourself of organteation. Sell Kor 
feous new All-Occasion assortinents. 21 
Gerds $1.00, Vaientines. aster Cards, Re 
ligtous’ Novelties. unusual gists, Scented 
Stationery, Notes. Weapplngs, Qver 100 
items. “Get Startea” pian Write for sam- 
pier on approval. Hedenkamp. Sei ‘Brosd= 

way. ‘Dept. PS-10, New York. 
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ABSOLUTELY. Pree! Bie package actual 
saimple fabries and. style presentation of 
dresses, lingerie, hosiery. eto Take orders. 
Gommissious big. Send tio money. Melvilie 
Gon" "Dept. 7006. Cincinnati 3. Ohta. 


ceilings, “Baves “redecorating 
| S3liee"Samples sent on rial Kristee 12 
‘ares, Obie. 


Abington 4168. Mass. 
QRFETING Gara makers, Valen, 
reeuport At 


‘Easier. Birthday, 
Sompany: Dept C-tie insstin 15, N.Y 


fersonilled ‘Stationery, 


Write today “Lorain Art Studies. Dept 
3:45" Vermilion” Ohio, 
BIG Profits, No investment Sellin 


pysisess card write: Gilfman, ier3 Pa 
Place, Brooklyn 33. N, 
A Re 
Everyday Cards. Ruch 


sell'on sight. i for 81 
Prat 


“olig, satin, velours 


‘Mal 
50 Assortments, Imprint 
‘Matches, Gilt Ivema, ‘Two 8} 
inte Pree! 

inal,” Dept. 


“TAKE. Large Unit Orders With Wool 


3g, Cough Unitas” Tnlual Buckie, 
Betts, “Badges. "Choice 3/000. Emblems, 
Prosbecta. Bverywhere Write Hook-Past 


nth 


‘AT, Last! Something Ne 
yonat i Everyday Caras Sh rr The 
eee grees ee Hen ia 


Box 450-PS, Hoanoke 


ha Vinueh-nacked Batrel-et-Pun “Atort. 


‘tig or $1,00—UD to Hq brad for 


Needed: 3 Beat Sellers on Approval Terr 
Stdioe, $00‘ Westseld, Mats 


SEL Hig Money-Maker jo Men 
Women, Fay bandwork makss ast-el- 
ine useful articles. Sample free. Sunmade 
Geimpans. Brockton 64, Maas. 


Bae Series Pubuishing! igo invest= 

Ment Bidg.. Pittsburgh 22. Ps. 

UP to 460,00 in week and tilored gait 
1 youre without 


RICH Opportunity for Men tn Their 
go's Healthful, pleasant, occupation. No 
Westment ecded 


(Toronto) Ontario. us iencs 


“FACTORY Representatives, Power mow 
be Liberal commission. 


Gaim rogicts, i) Sheman Ave.” New 
York 34,6. ¥ 


‘WANT to make real money? You con 
nUvely Make $50.00 a ay and up sel 


EDUCATIONAL. 
AND INSTRUCTION 


aft? Se, 
a, See ee 

eect Saat al 
oes 


SELL $2, Pire Extinguishers. Local 
‘Lorras Produ 


cae 
art ts BEEPS 


BEAD s00% Paster! New Amazing Meth 
geatate tie ‘more, Bart, merel 
Time stat 


‘seekerd ont 
foes ina Insite. Sooe Irving. Sas Prancincs, 


iy! Yors Payeho- 


DANCE INSTRUCTION 


oot | oie Soi Sa s— Calle 
"$100. Rayburn Hooks. Bareka Springs 


ANTS) We Helo, Uijted Pure 
a Wale Dated Pi 


‘CONTEST. 
ere 136A Earl 


Flt oF mon 
‘on spare or tu 


-MAIKE 84.00 Cash On New $10.00 Home 
Hee Deliver” Same gh a0. Sibert 
Goripany, Newark 3, New 


tee Fuil'or spare tise, ela Pres No 
Sblgation’ alia" ar ied "Cetat Sire 
Sars erat 


MEDICAL tgbvaioy Tena 
Eeetrisia 

en fee dat Tne 
sar 


‘To 435-845 Weer as a Trained 
fiekly ‘ai home. 
of Nursing, 


AUTHORS SERVICE 
Ti WANT New writers to cath 


Rieceaaaty 
‘Commins, 


A CARTOONING, SIGN PAINTING, 
‘DRAWING AIDS 


“UP To $4.50 an hour ure time, fh 
$e Gaetan oe Mee 
Marsalis Dallas 8 Texas i 


@_ HIGHGRADE SALESMEN 


8) HOUR Baiyt Sell name plates tor 
Blanks Writ 


sols, Chi 


‘fa. 
Sates at fun 
i, Chieago 32 Ti 


vrai ie work uniforms to garages, 
Enctories. fling stations. ete. Pree sellin 
Ale Topps, Dept, 41, Hochester, Indiana: 


‘AIRBRUSH Art, Home Siu 
| atog. 111-P Bast éoth 


our guar Dries ear Fa 
aoe aa. bree Vee 


Free Gat 


WELDING (rain 
Welding Schodh ox P-A39 
fact Beit equipment: Cal 


ie P Raat 


_ SMAZING nex SORE wy OIE 
Pict Weal, Rave, PO, Box 261. 
BP Fines York. 


BARGAINS, Quick Landscape Fi 

oiler Ac-Lettering, At Leas, etal 
iis Ast Bees Gen, Aroold Ge Meese, 
‘SION painting ingen ‘at hom 

| Saal foe Ben “"erne, Boe 28. 


OTLEARY Sen panne, 193 Tawegh Coup. 
Pe hare ge re 
Box 207M Pasadena California 


33 CHALK TAUK-STUNTS 
CR i oer oe EE 
gram. $1.00, ‘Tiuatra 10s. Care 
da. Oubicosh, Wiscoustn 
36 TYPEWRITERS AND OFFICE 
‘MACHINES. 


RUBBER STAMPS 


“READY made stamps, Pree list. Orite- 
rion, Box 2136, Denver’ 25, Colo. 


3 LINES  s0e: “ie; Signeiure 62, 


sexsi Printeigat, Wauwaloss, Wis: 
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79 PRINTING OUTFITS, SUPP! 


PRESSES, Type, Supplies Lists $2 La- 
Garon, 98 Pleasant. Cambridge 29, Mass. 


‘PRESSES Oe. Print 
ext Supply, W088, “Spring 


1 Missouri, 
PRINT Your Own Post Cards at home 


ed 
Gh." 6833 Enright, Bt. Louis 5. Mo. 


>RINTING Pi 
ge. Turnbaugh ‘Servlee, 
30 


PRINTING, 
MULTIGHAPHING, BTC. 


PHOTO-Ofset Special: s000-—Aigxit a6 
Samples Pree. 190-8 Monroe St 
New Yore 2. 


“BUSINESS Printing, Samples Prices 
ree, Howprint. 723-8 Buniee. "Webster 
Groves 10" hlssourt. 

‘MIMEOGRAPHING. Letterlieads. ietters 
gnvelopes,, Martin Service, 3212 Harper. 
Saint Louis. Missouri 

‘GUMMED Labels, Cards, Stationery. 
List tree, Box P8138, Spiro, Okla, 

‘WHOLESALE Printing! 1.000 —0ipxit 
Photo-oifset, $5.60, Lists, samples 100 (re- 
fundable). Acme, Covington 8, Virginia. 


CASH For your idea, 290 manufacturers 
Tnventione. pateited or unpatented 
List tree. invention Bureau, 208-8 Clinton, 


tered) Patent, Attorney.” GAIA” Merlin 
Building. Washington 6. ‘D.C. 
Believe you have 


“INVENTORS: UA profile pay Tor your 
Today, No es 


patents, Write for detain, 
tog, International Patent Libra 
jew York Avenue. Washington 5. 


Ske st 
TRVENTORS sell your patents quickly 
with "Short. Cuts to 


Yarn privilege if sot, pleased. 
Bion 118 Wiies stot th ices 
PATENT Searches by former Patent, Of- 
fice Bxuminers $5 00, 48-hour service, PrO= 
fection forms free. Write Patent Engineer= 
Eis Serviog14at New Vork Avene, W 


bbe ‘Hates—Pree Booklet 
‘Derlam Service. 416 Madison avenue, Ral 
way. New Jersey. 


eae 
MES phatase Pe vmrons want 
Co a ad ee 

oa ce 
eile tobe peed 

s FOR IN mS Longwood: Chicago 43. 
SRon: Winer Sie vre| “Oni Pose a TS 
Cores eae |e aaa ea 
pe ao 3 ae eae 

ee a Rg cee 
, ee Caeuntes Bite. Patented oF 


fundable).“Aeme, Covington 6. Virginia. of Taven- 
"BUSINESS Statlonery Low cost. Sam- contact Cant mer 
pits Maro rogues 60 Morrisons Punk | tare, Futent Attaroer, Woolworth 
Eutawney, 
OFFSET Pring, Wins Priest Same i Jour patent 
Mc ‘then, sei Vatn. Port Worth | othe hangs of =, Reward Pulent-at- 
Le Fen ee Gale Hammer. | Forthehile patentability ot 
Bilt) 00 Pospaid, Poveopes same. Race | Havent ed 


Ee ieraeurae 
vt, Sa ws 
Bab ease 
anti eat aa ae 
Hhimediate livery. Fite mnie | fe 
ie Sever aie, lee 


Ss SPAEEN APROmRETD 


a irene oF Bi 


tna “street. 


in hana 
fulde fot 


(eaten 


pict Nee 
ional Building: Washington. D. 6. 

va SVENTORS: Write tor, free prahure 
Bult New York = 


ior betere 8 


Tumbtas ‘Bide Washington 


Patent Attorney. Bip Co- 


vapatented write Aaam Fisher Company, 
‘Sea Borignt, st. Louis, MoT 
‘ACTION—Action—Action. Free book to 
cine 


a 
Dope. bre" Paton eetanet 23) 
tna Butldine, Las Angele 13 alt 
INVENTIONS Wanted. Patented of 
pending Inventors “‘Exchange-D, 
Hartford 1. L = 


‘Tnatiute of Sim 
Sac GHEE Steet 


39 MODELS, MODEI, SUPPLIES 


~SHIP and Yacht model ‘ftimes: bive- 
Sena 


Go. Merin M Evans red Patent of ust 
Acloriey. G42-a Merits Bulding. Wash: | Ro"'s¢-Tieting hundreds of items 
ington @. 06. Binge iou-2 etowahy Moval ‘Osi Mich 


INVENTORS Gulia _fiee_oa 


Prank Lederman. Registered Patent 
tomey. Toe Nassau St, New York 7. 
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ACTION—Action— 
ee ‘and. patent 


ale or lease 


Patent 
Yanle Avenue, Ws 


"BUILD Historie shin models, complete 
Nile, Soe fo $0. Catalog 100" Tdeal Models, 
West 18th. New ¥ Y 


‘SHIP Model and yacht supplies 
Bieeg laree 4 pate “Coaorye 305, Wn, 
fig. $10 E. 11th St, New York City. 


‘SHIP Models—most 
‘eSHUP Mgdele—most comets ne in New 


Enrines”and-inoiore, llustrated catalog, 
‘25e. James Bliss 4 Co., Inc., eee 
Bowen. ‘Mass. 


PRIME kits and fittings for eal steam 
and diesel Send 29¢ for useful 1951 ‘cata 
Folio «4, 48 Sain 


log B5¢. Anton Behabay, ot Pres, Fate 
way. New Jersey. 


90 ALL new. full size lawn ornament and 


poreity, ean we 


—— neon, 
gatalon National Haaietatt To9 Wa 


St.'New York 7. — 


“CONCRETE Block Homes” 


URANIUM. prospecting, information 
ford, Saskatehes core 


‘YOUR Leather Jacket rt 


Tenovated expe 
‘Pree cireulat, Berlew Mfg. Co., Dept, 


we GONE, Fth Wahoo BS | VALUABLE het aie oem 
Buliding booklets. $1.00 HC. Ceehttoot. | Lisdng. “ae Weight Publications, 2216-3 
ee on 
eSURDEATUPR, cee eng SRS | _murrupey 0, Tas ou ne 
Sere Eee as area 
oi wave RaPainaNG 
qaiomatee ioeg aaeee | SO a a 
ee eee |e 
SEAR og eas aS Tea tive ese: Dee 
> : sare 

Brices: Payment plan available: Bree iter 
aes Faraone sage Fie GS, 


LEATHERCRAPT Supplies, Lester 
‘Tools, Low prices. Send. 0c for catalog. 
donae Mundieratt Go." (Devt, 1-P) 
‘Pranktort St. New York 7 


* webraska: 
KNOCKDOWN Cedar 


amber 
apd Veneers, Free Price Enttoules Go. 
Brownsboro, Alabama. 


Rebull, Made to Bun Tike 
Sewelers, Buber, Kansas. 


WATCHES 
New. Prieses, 


LEATHRRCRAPT. Copper tooling Tex 
tHe painting” Make sbare time. proftabie 
Ue} Pree Hivateated eatalon siows every” 


thing you need 
Hollywood 46. California, 


CACTI-4 assorted planta Hp. 
gil Devt Pent tlh Bens, 


Marie 
wayne 
FRG Mallar ae 


ail Pare ‘monthe," Bente, Sts 


Betk Ceo! Cnatawen, asisioph 
__GOMPLETE, dowermening upper, A 

"Noveltter. He" otal 

Shinibe oe" leremodel sui: Lorain, 


Tol FOR SALE—MISCELLANEOUS 


FREE catalog! War urvins clothing. 
Arasing “bareains. "N.Y." Clothing Co 
Neyo oe, 
Rol—New, used. 
Retchum “Box se, 


ghaneed., Suste 
Sorineferd” titinots 
102 WANTED MISCEL 


(NEOUS: 


husyared cataion 
35. Malden “Lane 


MERCURY Highest prices. Free 
tainers. Write Mercury Ferminal 


‘Cons 
Stor 


ie 


eaGHATHERCRAPTERS. ig, 
athe «li dosepit Ave. Rochester 


par 


her. 
work * 
TAWN-orpament and ovelly pat 
{gine oni ia own-chau patterod 8, 

Write Rt ence for. ew. Lee "pricelist: 
Mosbro Patterns, (R). 44 Victor” imieo, 
Oaiaria. 

‘CACTUS wood. lamp ane sample. 96 
postpaid, 2160 ast ‘Vprapai. Tucson. AP 

‘20 PULL sized patterns, toys, novelties, 

orden, $100, Modern Wouseralt 
naw. Michigan, 

16, NEW lawn, chairs, #2 plole tables 
‘eceveaty fal ig bate, 4.60 aster” 
ieee saan stg 


03___ BUILD IT YOURSELF. 


Master: 
Tints 


"BUILD reasonably priced slam areiem. ‘MISCELLANEO! 
raGlenter ponton’ Bre’ or burglar, Pat: | 20° — 
‘at pen action, fusfanteed, in- | WE Bay. Trade, 
Strudtions'$2.00, 613° 2. sth st. Chita: | value, Angats Wanted ‘Bot is "Bt 
ooga, Tenesace thews Station. Loulselile 7. ky 
BUILD Your Own “Tractor.” Plane, ‘Cont 

riding. Pree information Eis: clog. Grows, $2480 Montes 


Walking, format 
‘worth Tractor Go,,D-6, Camptonville. Cali 


350. Pree Catalor. 
sey. 


“Quieksilver) Tanta: 


input Fusion etalivreeal 
Products stablished. 1900, 35 
Moore Ste, Philadelphia 48, Pa 


Tos FOR THE HOME, 
WLAN? Sig Rete On Sul, Weld By 
Holds’ To Plants, Gl, White 
Bele Si Maple Aver ‘North fians, Ba, 
Toe PERSONAL 
DETECTIVES rwunities Pargious 
larg. tree. Write, “Wagoner, P-125" West 
Bath, ew Ye 


talied ta iby even temporary, 
Seales, lesions ad teebine? The 


30. Box G17, Dallas: Texna 
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fofZOW CHR Find Outs” You ADEFORE, Advertsing—get  pstructive | TREASUREM-Scope. Gelger Counters 
formation discreetly. developed % atebook loc, Jueas developed: | —Mineral Locators, somethunie 
Detaan. ‘problem. anrwhere. World: | Advertisements prepared! free "Chicago | inferior when you can buy the ‘est ate 


Wide, om ‘Advertising Agency (Establistied 1900). | lower price? Backed by ‘Sears of experi 
Establimed 1 Chicago 4 ence. 
{ial William Herman, 110 Broadway. New iinerals, metals 


Yore |S DRAWING ART SUPPLIES | iment plan's 


LOSING Your Hair? Have Dandrat? | PREE Art Test Give Age, Commercial 
They Beaip? ‘Then send $100 bill for ef- | Box 8066. Dallas 5 Texas. Fiber Beseareh, 
fective scalp treatment formula. 5. Vig- 


i 
fa 


E Ppigui to ate ol | Duarte ee | ues he ST 
eSAGOND Ea bas Bese tae: | See SESE ra Sete aa 
eee | inn —sarvoomva SUFFERS 
ee 
Long: Box 375. Los Angeles 53. Calif, ford. tilinois perience unnecessary. Detective Particulars 
AMAGGEE Hestih! patguttty gueete! | 120 CANDY MAM | New vores, "OO 


Ce a 
Senna SONG | corres, RPI, | acer oue, ene Ra 
SEOUL SEEPS a | et Re ———— 


nome in apare times Write Auodated 
[ASHINGTON postmark. Letters re- Rpecias Investigators Box 414" saint John 
e Med 38. ‘Loyal, Box 7216, Washington, ads = Seen 


Tor pleas 
Free Arrow Publishers 
‘Chleato. 30. 1 
141_ HEARING AIDS & REPAIRS 
| wo Wiese staple sar’ plug. Coat carr 
t. Belt. Des Moines 8: Towa. a | No Wires ‘imple ‘sar plug that carries 
featherwetebt ee HS supe, to the ear drum” Beaudry. Dept 
HATRSAVER booklet, Avoid Baldness. | sliver and minerals, Monsy-back guafes: | .%,, 4207-300 Avenue South, Mintieapol 
‘Rend 38e. soln. to Woods eai 8, Ith St, | tec ‘best ‘available. "Also Geiger: Counters | 6. Minnesota 
Hy . Fanadim brosbecta 7 
tacks & eradicate Forever” Guaranteed, | W. Gienoaks Bivd.: Glen 
Bon't ‘Suffer. st. Send Now, ‘Hod "Mart 
Jey. (3) Allendale. No 


106 ADVERTISING 


24 WORDS tn 50 Weeklies, 94.96.19 
Darnell. 130 Hays. Juekson.” Tennessee, 


VERTISE: 24 words. 40 Newspavers 
ree, “Advertising " Bureau. 


ah foaes Be Tae 
pa 


f 
ef 


MATLING Lists All Kinds 1000 68.00 
Dixie Service. King. N, Carolina 


‘SPECIAL—I000 Opportunity Seeke 
ames, 41.09. Wubur Errickson, English: 
town. ‘New sersey, 


80. Nats 
Tosit-p' Springfield, Chicaxo 45 
FUORI IIR i IOk 


MODERN mower SHARPENER ‘ur 350th Advertiemont 


ey fe} REALOUESELENGiNe!: 


FIX-IT SHOPS 9 


GOLF COURSES © PARKS 


x Send $2.95 plus 25e postare 
3 SOTHAM HORBY CORP., Dept. S, 107 E. 126th St, New York 35, W. Y. 
FI III II IO I IOI IIT I 


GADGETS, TRICKS, JOKERS, HOBBIES, FUN-MAKERS, ETC. 
Catalog of Nearly 8,000 Novelties--- Nearly 600 Pages| 


otters, Crone, Hw Sache is Repasee Sre Beet te hvetng “Wohl ot Pete Lo we us 


Serie a be ae 
Es- 2 SS 
= Ee Se ee Ee 
ES Se a See Beas 

.. ite face ee. Soe 
See a SS Ee 
= = See Ss Eee 
Rom i See Ee 

Sa eS cen Seas ee ee sane ee ee 


u: 
Ps 


i 
i 
: 
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WRITING | 
ORDERS 


AMAZING NYLONS 
Guaranteed Against 
RUNS anv SNAGS 


The world’s ONLY complete, nationally advertised 
line actually guaranteed against runs, snags or excessi 
GARDLESS OF CAUSE! It’s amazing, but true! No matter what the 
cause—hard use or deliberate abuse—Kendex nylons are replaced 
FREE if they run, snag or become unfit for wear within entire guar- 
antee period! Every weight from sheerest 15 denier to heavy 70 
denier—all gauges up to luxury 60 gauge—all sizes, Hengthe, popular 
shades, fancy heels, black seams—full fas amless, Noth- 
ing is missing to make sure every woman is saa Ir 
g guarantee, retail postage prepaid prices are no 
comparable quality national brands. Should free replacement be 
necessary, actual cost is cut in half! How could any woman possibly 

saving money and solving her hosiery problems? NOT SOLD 
IN STORES. Men and women wanted NOW, spare or full time, to 
write orders and earn big money. You can get orders even if you 
never sold a thing in your life! 


Man or woman—young or old, YOU can easily earn steady income, spare or f 
experience needed. We supply EVERYTHING free and set you up in bu 

ing to buy or deliver. Write orders. We deliver and collect. 

hat increases your earnings up to 40%! Your nam ress on posteard will bring you sample 
locking; self-selling sales books with FULL COLOR ‘page sales manual showing you 
easy steps to succes: but which you give away free; 
special plan to have others sell for you, ete., etc. You can start making money the minute you receive 
the complete FREE outfits! 


even a promise to return oti: Si 
penny postcard and mail to us, iately rush you 
Sterling yok need FREE oad postage prepaid, WHITE, TODAY! 


KENDEX CORPORATION * BABYLON 849 N. Y. 
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© Rochester, New York, with its nation- 
ally known industries and progressive 
business community, is constantly: seek- 
ing new ideas which can be converted 
into profitable products or enterprises. 
If you have something worth talking 
about,—something for which there is a 
market at a minimum price,—then write 
for details to Division of Public Rela- 
tions, Rochester Department of Com- 
merce, 54 Court St., Rochester 4, N. Y. 


N ROCHESTER, GOVERNMENT HELPS BUSINESS 


Pioneers 


air BENJAMIN AIR 


BUTE SHOOT WITH SAFETY PISTOLS 
RE SAFE SHOOT WITH COMPRESSED AIR ALWAYS 
Ne ‘or Tanks to 


0 Tf you want the most 
PRACTICAL GUN to use sage meaeirsae ‘or ouldoors—get a SAFE— 
jOMICAL, ‘Adjustable. Power and 
i . Send. for Free Folder 
AI KIFLECO.. 883. MARION ST. ST. LOUIS 4 


These timely bulletins tell how to solve 
=! Jersey reader says, "LAWN CARE is jam- 
packed with good advice.” Send now for the current 
issue and learn how to start your lawn off right this 
Spring. Just drop a card to O M & SONS CO, 
28 Spring Street, Marysville, Ohio + she Pele A, Cstarnia 


FREE 2 year subscription 
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READY | 


| aral ween 


CATALOG. 10e 


ON SNOW, ICE & WATER 
© MAKE BIG MONEY 
WINTER & SUMMER 

Power unit complete with 


lans at low cost, Write 
for free booklet and de- 
tal 


GAARE SUPPLY CO. 


UNITED WHEEL STAMPING sea 
2786 W. 115th STREET. ‘CHICAGO 43, ILLINOIS 


Build your steeet ENGINE! 


Were 
A REAL SURE-FIRE SELLER! 
THUGS AND THIEVES BEWARE! 


smothering clouds 
the tose sco 


Time! 


SALES PLAN —Clicks 
in Homes, Apartments. 
Harry Smith of Florida mode $1,500 in 1st 


= weeks. How much do 


maTEC 


pepe! ists chica 


Make Money AE 
SELLING 
Eshelman 
Tractors 

Seow trom ea 
Roads ond 
Driveways 


‘Chitdren 


: 5 
Beto ode SEZ 
NAVY SOUND 

POWER PHONES e 


rd TX RNE 
1439 SE Grand Dept. PS-1 


OLD TIMER 


sanuary 1951 Bi 


YOUR WORK 
DESERVES ... 


= DEKTUFTS! 


i your craft work deserves 


ieee, Yes, 
these “Tuxurfous J-inch “square, 
1d 8 col 


to head- 


leather-like tufts. The 
orfuly professional ‘fini 
home. bars. 


; Boards 


toy’ chests, 
tnble ic 


ind hundreds 


attach to any 
te in '9 handsome colors nt 
hearest you 


LITERATURE AND SAMPLE 


30 DAY FREE TRIAL 
= 7x50Fkiim 
INOCULARS 


AS LOW AS $6. 


Works Like a Fountain Pen 
Stripes with PAINT instead of INK! 
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© 51 Crosley 
order, 


Provements. New inferior ond exterior features ond styl- 


Gresley giver you 35 fo 50 mile per gallon, Kes 
Gresley iz tll the only new cor you con Sey Tor hast 
than $1,000. Lowest price, lowes! down payment, lowest 
‘monthly’ terms. So see: your dealer—test dive the new 
1951 Crotley=the most Improved cor 


cron, 
Inc.» 2530-GY Spring Grove, 
‘Ave, Cincinnati Vay, Ohio. 


FINE can. 
You ne nem 8TH 


FOR FAST ECONOMICAL 
WINTER TRAVEL BUY A 


SnowCar 


Photographic Heodquorters Since 1899 


SPORTONE MUFFLERS 
$445 
5.45 
15.95 
2.95 


Ford & Chevrolet 
‘All other popular cors 
V-8 Dual Sots 
Chromed Silen 

SANDEE MUFFLER CO. 


Catches 
more 


aed 


Protect your grain and poutt juaranteed HAVAHART 
fab Captures tag can't hurt children oF pets. 
No springs or fustproof Sites for all ‘ne 

Bond'coupos today for price list and free booklet on trapping 


2 ts 


with 


en 
HAVAHART ining, N.Y. 
se send me free booklet and price list. 


Name - 
Address 


ROCKBESTOS 
E-ICING KIT 


a by F 
Serr 


+.-Saves costly repair 
of walls and ceilings 


This complete hao ready (0 yse— 
‘by melting ice on roof edge 


nog cable with (Racy 
plug, roof clamps, instructions. 
Tro'Vole ACC. DEALER 
ROCKBESTOS PRODUCTS CORP. ms 
‘New Haven, WRITE to, 


THE NEW 


WARLEY- DAVIDSON Hydro-Glide 
‘are in hs go 
a 


$ FREE COURSE! BIG PROFITS! s 
Flocks & S: 


ot Measures Ax It Rolle’™ 


ROLLER RULE 
HANDY MECHANICAL PENCIL 
Measures Curves and Straight 
Lines. Any Shape. Any 

Distance. Any 

Surface 


SHAKESPEARE’S 


BIG NEWS For’51! 
SW 


NEW DIRECT DRIVE 
REELS with 2@i7* 
NYLON GEARS 


Athree year test under severest condi 
roved these revolutionary new reels 


much as metal; *Quieter—n; 
sound, metal conducts soun 
nylon'gears outwear metal by far in I 
0 gear DIRECT DRIVE 
s you the greatest stur 
to reels. 
Mode! 1926 lightweight aluminum, Lis rice, $12.00 
Model 1973-0 wi bushing 0 


SHAKESPEARE 
HOWALD-PROCESS FIBER GLASS WONDERODS 
Low as $9.75 


Dept. PS-1, Kalamazoo 2, Michigan 
Send me your free 1951 Tackle Book 
and Fishing Calendar. 


8 MEW mopELs! FROM $42.50 


Prom Crtept Sila: Renbow Sting Prom- 
Sedna Rostes e ie h 
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PEasy To Buy! 
Peasy To 


In the langyoge of low-cost 
transportation CUSHMAN is THE Scart a 
word. It says e 

purchase pi 

low operating cost—%4 cents per mile! You'll 
be money. ahead and 

CUSHMAN this yeor. Get the facts now. Write 
DEPT.1S at once for FREE illustrated literatur 


FREE! Folder Just Out. ‘ 
jan, MOTOR WORKS, INC. Ye 


LINCOLN NEBRASKA 


Install the 


PRECISION 
folding stairway 
YOURSELF 


eelling he 
is simple anid easy to operate. N 
ry by counterweights, It" 
iy od,” raising or ‘lowe! 
With one. hand. Composition 
fads on steps. Insulated door p 
‘popular 
Uminum rocker arms and brackets 
FILA. everywhere 
See your local lumber dealer or write direct today. 
Manufactured by 


PRECISION PARTS CORP. 
Nashville 7, Tennessee 
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ELECTRICITY Gywheve 


FOR PORTABLE, EMERGENCY OR HOME USE 
ONAN Electric Plants furnish 


‘dred models 400 to 55,000 
Gouoline or Diesel powered 


Ls D.W. ma INC, 


6723 ROYALSTON/ AVE.» MINNEAPOUS 5, MINN. 


ns ET eo i 


OTTAWA 


Mule Team Tractor 


Finest low-cost tractor. Costs too 
litte to de without, Engines burn 
ine. Seven models. Starter and 
htaaralatl, Other larger Models 


‘ose, Tien. ind tented 
Kcr sont Chey easy mow, Glow, dis hatvowpigok cans oe, 
Sous only direct to user. Write for FREE details 
Ottawa Mig. Co., 2-101 Garden St., Ottawa, Kar 


GROW WITHOUT SOIL! 


YOU can grow vegetables, flowers or rare 
plants without soil (HYDROPONICS ) 
every day of the year, Start this fast, clean 
EASY way to grow any plant for fun or 
PROFIT now. Bi _ 
Send postcard today for FREE picture 
showing how others from every state. are 
ling in this new wide open field, 


C. GILBERT & CO., 22338052 
NEW! Electric Motors 


72Eyci $42.50 
Sc SES 


ESTO ANYONE CAN 
/ MASTER GLAZE 


Se Guy 


Car Owners! Moet Master Glaze—the sensationally diferent 
Raster for new and used carat -Not a wax—not an oll polis 
vata paint{_nothing that “smears” over the surface. 
MASTER GLAZE is  uniaue discovery 

rE quik and easy to appl 
AGENTS | gisselicesurface. ven gasolinecannot 
‘An unusual | jt! Lasts six months toa year! Amazi 
seventy 


Tuster-beautifal, sparkling elean and bril- 
injcer-mark—doesh't smear! 

‘entire car, Seals 

‘protects NOTHING LIKE IT! 


more shoveling Coal or ashes Si 
ON ‘TRIAL. Prove Ht pays for Itself quickly 

‘by what Ht saves, #1 bonus for testing. We'll 
Aet_you try one, In your ‘own home for one. mouth (or 
AStaln today. “NORTHWEST MFG. CO. Dept. 138, Mitchell, 5. Dok. 


ea = Build ond 


to use plons you save 
34 of cost usually, re- 
nd 


WARMS ALL THE ROOM, 
EVEN ADJOINING ROOMS 


CE 


CIRCULATES 
HEAT! 


Build your fireplace around the Heatilator* Fire- 
place unit and enjoy thecheerof the open fire plus 
fozy warmth in every corner of the room. 
WILL NOT SMOKE... The Heatilator unit is a 
scientifically designed steel form, complete from 
floor to flue, around which any style fireplace 
can easily be built... correct construc 
‘liminates common causes of smoking. Best 
it adds little to the cost of the completed 
fireplace. It provides 1 parts of the 
fireplace... saves the cost of a separate damper, 
firebrick and masonry otherwise required...and 
on most jobs reduces time and labor. 
CUTS FURNACE OPERATION ... Makes furna 
fires unnecessary on cool Spring and Fall days. 
it to supplement furnace heat during bitter 
weather. In mild climates it furnishes all the heat 
needed by many homes. 
PROVED BY 24 YEARS USE...Get the one fireplace 
tonit that has proved it~ 

self In thousands of 
homes for 24 ye 

Look for, the name 
“Heatilator” on the dome 
and damper handie ofthe 
nit you buy. Accept no 
Substitute See iat lead: 


ing bullding mater 
dealers everywhere, 
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MIRACLE TOMATO 
Yields 4 BUSHELS 
: ToaVine 


‘Now—You can grow the world’s 
most amazing Tomato right in 
SY Your own garden and get from 
2 to 3 bushels of delicious, ripe 
tomatoes from every vi 


BURGESS CLIMBING 


PACKAGED : Tap-2-Crop 


BOAT KITS 


WORLD'S AEST BOAT BUY! 
Racers G 17-18 
3 cwrgurnt and. Geeanesr™ 
39 simants Grows in any eurden 
FG? Outyicids all other varieties 
oe TRIAL PACKET 
Srecxerosienn LOC 
2 ORDER TODAY 
Write for FREE complete 
Catatoglisting manprumun 
Seeds, Plants a 


echt | EAS Hn “sy 


LIGHTWEIGHT 
Now Only $346-30 


ROAR TES 


wontos 
towesr 


LECTRIC MOTOR BARGAINS! 


180, PAL 128 Vou 
Va HP iS apt Passe Type 
Ya HP Mane 
Va HP 32°", “ 


cuarenteca Ya HP YS! 
DOUBLE SHAFT MOTORS AT 5! 
1/6 HP-$850 1, HP—$900 


25¢ for completely ill 
ce describing all details. 


COMET MANUFACTURING CO. 
BOX 1882, DEPT ACRAMENTO, CALIF fi 


ROBERTS ELECTRIC CO., 7232 Madison, For 


Park 11, 1. 
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‘New television micro 


dat RCA Laboratories, virtually vanishes when in active use, 


Venizhing Microphone lets the stars shine 


Now you see it, now you don’t! 
RCA’s new “vanishing micro- 
phone” is plainly visible when 
standing alone—but let a tele- 
ion performer stand before 
it and it seems to disappear. 
Called the “Starmaker,” this 
RCA microphone is little larger 
than a big fountain pen . . . and 
principles of modern camouflage 
design blend it with an artist's 
clothing. There’s no clumsy 
“mike” to distract your attention 


from the artist—and it’s also a 
superbly sensitive instrument. 


Through research carried out at RCA 
Laboratories, the “Starmaker”” micro- 
phone picks up sound from all direc- 
tions—hears and transmits every sound 
the human ear can detect. I only 
small and almost invisible, but 0 
fone of the most efficient microphones 
ever devised. 


See the latest won 
cision, and electronics at RCA Exhibi- 
tion Hall, 36 West 49th Street, N. Y. 
Admission is free. Radio Corporation 
of America, RCA Building, Radio City, 
New York 20, New York. 


Known for brilliant pictures, RCA Vie~ 
tor's 1951 home television rei 

have the Bnest of sound 
Victor's “Golden Throat.” 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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The Star of the Show! 


‘“Gaano FOR 

‘ROLLING YOUR 

wa CIGARETTES 
roo!” 


Popular Science 


Jlghlgets 


This Month 
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| How Deadly 
Are the Russian Jets? 


Plenty, according to this intelligence 
estimate. They're soundly built, very 
fast. Some may be better than our own. 


By William S. Friedman 


DRAWINGS BY J0 KOTULA 


T IS no secret that the Russians have a 

jet air force in the making, The question 
is, how good is it? 

The USSR has only hinted at what it’s 
doing. Ever since World War II Red jets 
have been flaunted before foreign diplomats 
in the great Moscow military demonstrations 
on May Day. Red Star fighters without pro- 
pellers have ripped over Berlin now and 
then. They have been seen off Bering Strait, 
where the farthest finger of Alaska almost 
touches Asia. The occasional encounters 
between U.S. planes and Russian-designed 
jets over Kore far have disclosed few 
significant detai 

But it is possible, using the techniques of 
military intelligence, to put together bits and 
pieces into a fairly good picture of Russia's 
growing jet air force. 

From pictures and descriptions in foreign 
journals—including some from behind the 
Tron Curtain—from private sources in Eng- 
land, France, Holland, Sweden, Hungary, 
Finland, and Roumania, much illuminat- 
ing information can be put together. 

Here’s how these conclusions shape up: 

1. Russia is well abreast of the rest of 
the world in ultra-fast military aircraft. 

2. In at least one type of plane the Rus- 
sians are ahead of the United States. 

3. The USSR jet air force is big, far 
bigger than ours. 

4. Red fighter strength is invested main- 
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sian fighter planes ly 
pay be compared ed with our Ri 
fonmerty called F-96 (inset). 
650 m.p.h. Thrust is 


ractically identical—5,300 
Ib. for the U.S. fighter; 5,500 for the Yak, 
F-84F weighs 12% tons, Yak weight is unre- 


Yak-19 jet fighter (zieht) stacks up against 
U.S. Republic F-84E. Each does over 625 
mip and weighs around 10. tons. 
(above) is powered by Allison i turbojet 
red at 5,000-1b, thrust; Yak, 

sae of similar thrust, adapted from Britis 

ls-Royes Nene. Armament of Russian plane 
is two sem. gpa os 12. aaa! center 

ns, plus rockets or com with six 
Soca machine guns plus 4. 000 Ib, of rockets 
and bombs for U.S. fighter. This Yak bears tes- 


ported, Yak carries two 32-mm. rapid-fire can- 


F’s armament is confidential is 


being delivered in strength to USSR first-line 
guard squadrons, 


timony to fact that Russian designs at least k 
ace with developments in other countries, an 


here and there take the lead. Y: 


in major 
squadrons 


-19 is reported 


ponies For two years fighter 


jave received them in quantity. 


Designer of Yak series is 
Alexandre Yakovlev, most 
prolific producer among 
Reds’ aircraft engineers, 
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ly in jet planes, not in piston-engined ones. 

5. One-night fighter has the sharp sweep- 
back wing characteristic of planes capable 
of penetrating the speed of sound. 

6. A rocket fighter, for the local defense 
of important areas, is reported to have a 
top speed in excess of that of sound. 

7. A 40-ton ground-support and medium- 
range bomber, powered by four turbojets, is 
reported operational in squadron strength. 

8. The Russians are not known to have 
anything comparable to the U.S. B-47 six- 
engine superbomber in the jet classification. 

Before going into the details it’s pertinent 
to note than any resemblance between U. S. 
and Russian military aircraft may be purely 
coincidental. The comparisons in the pic- 
tures on these pages are not to show simi- 
larity but to point up contrasts. 


Copycats All 

If the Russians have copied American— 
and, more extensively, German—designs, 
they have done no more than we have done 

, in borrowing freely from the British and the 
Germans. It was Britain, not the United 
States, that designed the first practical gas 
turbine engine for airplanes. It was Ger- 
many. not the United States, that produced 
the first rocket airplane. 

The most important fact of the Reds’ jet 
air force is the type of planning that has 
governed its growth. At the close of World 
War II Russia was behind the U. S. techi 

cally in the air. In the intervening five years 

Russia has expanded her air potential while, 

until recently, we contracted ours. 

Russians have planned most of their 

air force as defensive and offensive support 
for the immense Red army. For a time this 
planning was at the expense of a strategic 

section capable of delivering bombs on a 

distant enemy. This no longer is true. To- 
day the Russians are as much alive to the 
need for long-range bombers as we are. 

The Red jet air force is not, of course, 
designed for strategic air warfare—for fly- 
ing thousands of miles to deliver a load of 
bombs on an industrial target to quench an 
enemy's capacity for producing war ma- 
terials. Jets don’t have that range. Like 
ours, the Red jets are for relatively short- 
range flights—for the defense of their home- 
land and of satellite nations, and for 
establishing air superiority over a battlefield. 

Sheer numbers make the Red jets formi- 
dable. Authoritative reports for the year 

1948 gave Russia no less than 16,000 opera- 
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Counterpart of most famous U. S. jet fighter, 
Lockheed F-50 (above), is Russian MiG-9 
(right). ‘The two planes, weigh alike about 
‘7% tons—but whereas F-80 is by one 
Allison engine rated at 4,600.1 thrust, MiG-9 
has two Chelomeys. But’ Russian plane's total 
thrust just about equals American plane's 
MiG’s top speed is more than 550 


U, S. and Russia have comparable ground-sup- 
port and medium-range jet bombers in 40-ton 
ight class. North American B-45 (above) has 
red with four Chel- 

4 right). Top s 
armament of neither 
Ter bene pubkoball Beau ann iongis ef tye 
planes are about the same. B-45, with two en- 


ts comy 


First Russian night fighter to be built is La- 
16 (right), compared here with U.S. McDon- 
nell F-88 (above). Not a heavy plane, La-16 
has wing sweepback characteristic of machines 

ble of transonic F. is fast— 
Force says “over 690 m.p-h.” Russian plane's 
two Chelomey engines, with 4,000-Ib, thrust 
each, are more powerful than U.S. fighter's. 


compared with F-80's 580. Armament differs. 


F-80 carries four 20-mm. cannon, rockets, MiG stands for designer 
bombs. MiG totes one 32-mm. cannon, two team of Artem Mikoyen 
12.7-mm, machine guns, rockets, bombs. (inset), Mikhail Gurevich. 


gines enclosed in each of two nacelles, is not 11 is symbol for Designer \ 
operational in U. S. Air Force, Russian plane, Sergei a ushin. His best | 
carrying crew of five, is reparted in squadron known plane, 11-2 Storm- 
strength. Design was observed as early as 1947, ovik, was awarded prize. 


Armament is similar: four 20-mm. cannon, plus La stands for Semyon 
rockets or bombs. La-16 is a modernization of Lavochkin, designer of 
German Me-362 fighter that was on drawing plane that won air com- 
boards when Nazis capitulated. mand over Stalingrad. 
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tional aircraft. Of that number, 9,000 were 
rated as first-line machines. How many were 
jets is problematical, but the chances are 
that the number was inconsequential: the 
Russians were slow to convert to jets. 

In 1948 the U. S. had 11,500 operational 
military planes. 

The following year it was a different 
story. The USSR is reported to have pro- 
duced 25,000 planes, of which 5,000 were 
jet fighters. Significantly, they manufactured 
‘only 2,500 piston-engined fighters. 

We made only 2,500 military planes in 
1949. 

In 1950, according to the best dope avail- 
able here, the Russians made fewer planes 
than in 1949—but a greater tonnage. They, 
too, are now going in for multi-engined long- 
range bombers. But it's safe to say that jets 
figured prominently in the total. 

The Reds haven't confined themselves, 
any more than we have, to single-engine jet 
fighters. They picked the brains of the Ger- 
man Messerschmitt engineers after the war 
and adapted the twin-engine Me-262, an 
outstanding plane, to their own needs. 


Reds Also Have Jet Bombers, Attack Planes 


Nor does Russian jet production end with 
fighters. It covers light bombers and at- 
tack planes too. Less is known of them. 

The Tu-64, powered by two turbojets, is 
designed for ground support, but informa- 
tion on its actual performance is meager 
Its reported top speed of 450 m.p.h. leaves 
something to be desired. More important 
tactically is the II-16, a four-jet ground- 
support and medium-range bomber. Re- 
ported in operation in squadron strength, it 
compares well with its American opposite 
number. 

In finish and quality the U. S. still leads 
Russia. But spit and polish alone never won 
a war. In aircraft design the Reds have 
nothing to apologize for. They do, however, 
appear to lag behind the U. S. and England 
in aircraft gas-turbine design. Russian el 
tronics shows signs of being poor, but an i 
flux of German and Czech technicians 
should make up that deficiency in time. 

Undeniably, in a Soviet air force consist- 
ing mainly of fighter aircraft, light bombers, 
and attack planes the underlying influence 
is German. In operational theory, it is the 
organization that a group of German ex- 
perts, trying to lay the foundation for a 
future Luftwaffe in defiance of the Treaty of 
Versailles, created for the Russians as far 
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Still another comparison is in field of true 


capable of operation on either 

on German 

Me-262 and adapted it to La-l design shown 
at right. U.S. Air Force evalu n is urged 
ts ts do the, seme, bur it was lato 1947 belore 


machine in 
La-15_ is 


we had a pla 
formance. 


e caualing Ge 
ed 


In jet ‘day-fighter category, one of Russia's 


1 (right), using’a 40° sweepback 
ches more than on fastest U. S. service 
plane; In performance it compares with North 
American F-86 above. Speeds of both exceed 
650m ph, F-86 is powered by GE cages etal 

5.200 Ib. thrust; Mic (widely mislabeled 
MiG-15), by Chelomey-Nene engine rated at 


back as the early 1920s. The German in- 
fluence was accentuated by the importation 
of German engineers (and some military 
tacticians as well) after World War II. 

It was the Germans who ignored long- 
range bombers before 1939. It was the 
Russians, as disciples of the Germans, who 
ignored strategic bombers until quite re- 
cently. The Reds, in fact, put Andrei N. 
Tupolev, dean of Soviet airplane designers, 
in the doghouse for several years—and at 
least one factor was his advocacy of long- 
range bombers. He’s back in favor now. 

If the predominant influence on the Rus- 
sian jet air force is German, for our own 
safety’s sake let's not sell the Russians short. 
The Germans were pretty good. END 


shee (left). La-15's power is two Chelomey 
axial jets of 3,700-Ib. thrust each; Banshee’s is 
two Westinghouse J-34 jets rated at $000 Ih. 
Top speed of both planes is over 600 m. 


5,500-Ib. thrust. Red plane’s armament includes 
two repeater-type launchers for 40-mm. rockets. 
F-86's is four 20-mm. cannon, plus rockets and 

ibs. Russian rocket launchers can shoot spin- 


Martin B-51, a three-engine lina of excep- 
+ tional performance, is more trul i eneetetice 

than B-45 of ground-support jets in U.S. The B-51 

is not yet operational, but Russians have nothing 
like it. Their nearest plane is cwo-enginn To 64 
reported to have a top speed of only 45 
mph. Red plane isa variant of propeller-driven 
Tu-2, which carries bomb load up to 2% tons. 


Armaments are seeret. Czechoslovak publication 
Letecvi sedicaiee: La-15 has system Legere for restart- 

ing engines in flight. U.S. is said to also have 
a system for re-friag jets, 


stabilized, 40-mm,-diameter rockets in rapid 
succession. Recently it was disclosed that U. S. 
has developed repeater rocket tubes for opera- 
tional aircraft. 


ing, on the other hand, like Rus- 
je-163 


U. no! 
Nise Wak. 30 detGloped ‘oom Gonna Af 
rocket interceptor (shown above)—used by 


Luftwaffe to attack our Flying Fortress forma- 
tions. Russian rocket-driven planes are report 
assigned in moderate strength to local defense 
units. Capable of transonic speeds, engines use 
fuel mixture of gasoline and nitric a 
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rays, Dr. Sun 
x blocks, puts this in 
cyclotron, slowed by 
atoms radioactive. 


transparenc w 
cyclotron, Neutrons fro 
wax, make photo's sil 


Photograph “Printed” by Rays 
have a new way to copy 
pictures now. Not that many are likely to 
adopt it—they’d need a cyclotron. But Dr. 
Kuan-Han Sun, Westinghouse physicist, had 
one of these huge atom smashers handy, 
and he used its rays to print the picture at 
right above, probably the first of its kind. 
Dr. Sun placed a posi 


laces 


“atomic print,” made by holding 

joactive transparency against printing paper. 
ordinary photo paper is blackened’ by 
diation, the positive copy abov ‘result 


of Big Atom Smasher 

made in the ordinary way-inside the Uni- 
versity of Pittsburgh cyclotron. Bombard- 
ment with neutron particles made the silver 
atoms in the transparency mildly radioac- 
tive. When placed against a sheet of print- 
ing paper, the “hot” transparency “exposed” 
the print. Since radiation darkens photo pa- 
per, a positive print results. 


Army Converts Inter-City Buses into Big Ambulances 


Srx inter-city buses already on the pro- 
duction line have been transformed into 
giant ambulances for the Air Force. The 
rush job—completed in six weeks—was en- 
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gineered by the Army Ordnance Corps. The 
big ACF-Brill buses were fitted with rear 


doors (above, left) to simplify loading from 
planes. Each carries 18 litters (right). 


Reel Removes Bomb's Fuse Safely 

Tue circular device being attached to the 
bomb above by a West Berlin police officer 
is a new defuser that takes some of the dan- 
ger out of disposing of unexploded bombs. 
After it is fastened to the t 
operator—from a safe distance and in a pro: 
tected location—pulls on a steel wire wound 
around the drum. This spins the drum, un- 
screwing the explosive tip. If the fuse goes 
off, no one is hurt. 


Tus lightweight, auxiliary roof quickly 
converts a convertible into a hardtop for 
rough winter weather. After the car's regular 
is lowered, Add-A-Top is lifted into 
and bolted on, using existing holes. 


ating Truck Helps Linemen 

A Tee-rariNc truck, used by crews of the 
Ohio Edison Electrie Co. for trimming trees 
along power lines, simplifies the job of dis- 
posing of bulky brush. As men cut branches. 
others feed them into a hole in the side of 
the truck. Inside, three rapidly revolving 
steel blades chew’ the brush to shreds. The 
chips are then blown into the bed of the 
truck for storage and later disposal as mulch. 
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Made of rigid Fiberglas, the top has a large 
plastic 
five minul 
edges se 


window. It can be installed in 

Rubber insulation around the 
Is out wind and rain 
of Detroit, makes it in sev 


polo the way B. J. Goodman and his 
nia "Moto Polo” teams play it. Cut-down 


Hot Rods 
Play Polo 


Js replace the ponies; a 173-pound rubber 
subs for the traditional small white one 


ILO, the 2,000-year-old sport of play 
boys and princes, has been taken over by 
the hot-rodders. In California, four teams 
ure playing a hopped-up version of the game 
armored jalopies. They've discarded 
allets and are using the cars themselves 
to bounce around a 173-pound rubber ball 
80 inches in dit 
Moto Polo, 
sport. Ca 


er 


s it’s called fast, rough 
race around the sideswip 
ing, colliding, overturning. There are only 


Battered No, 5 rolls over when rammed by an- 
other car. Referee—whose orders need not be 
players—often does this to enforce 


get a player off the field. 
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The ga 
er has safety strap holdi 
and rail to grab di 
battery acid a 


is rough, but injuries are rare, Driv- 
him to seat (above ) 

set. A shield keeps 

from spilling on him. 


u_see the reason for the canopy of plenty of collisions as players fight for the ball, 
steel pipe fastened to the jalopies. There are and the cars roll over regularly. 


two rules: no head-on collisions, and each wide and % inch thick, circles the chassis 
goalkeeper must stay on his half of the fi for a bumper. Wire wheels, which take side 
Players don't even have to obey the referee bumps better than disks, rubberized cloth to 
—he must crowd rule-breakers off the fi ld the driver from spilling battery acid 
Yet injuries are rare. d gasoline, and safety grips and straps for 
The cars—three to a side, plus a couple of the driver complete the conversion, The rel 
spares—are'stock (36 or '37 Fords with stand- uses a similarly modified jeep. 
ard gearing. But the bodies have bee se jalopies can do’ anything a polo 
ripped off and replaced with a cage of one- pony can—and then some. Careening along 
inch steel pipe, welded and bolted to the in second gear, they can roll over or turn 
frame. A tough steel band, eight inches end over end and come up for more. END 


the special trailer supporting it in photo abov 
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Deck Landing Shows A-Bomb Planes Can Be Carrier-Based 


Canrien aircraft can now wield the bomber; the carrier, the 45,000-ton U.S.S. 
b. Above, for the first time, a plane Coral Sea, one of the Navy's three largest. 
an deliver it alights on a carrier deck. The plane has two piston engines, plus 
The craft is the Navy’s new AJ-1 attack jet engine aft for extra speed in combat. 


tional in Buick’s Roadmasters and Supers, 
“Visor” Built into Windshield the new Libby-Owens-Ford glass has a deep- 

Tue shaded windshield at left above ening blue-green tint above eye level. This 
wins the decision over the unshaded one, built-in “visor” cuts out overhead glare and 
if the girls’ expressions mean anything. Op- heat. No outside visor is needed. 


Car Filter Cleans 
And Softens Water 


Hanp water is chemically 
softened by a new filter for 
a car's cooling system, pre- 
venting scale deposits that 
cause clogging and overheat- 
ing. The filter also removes 
rust and other foreign mat- 
ter. Shown installed at left, 
it is normally connected to 
hot-water cheater lines, so 
that a controlled amount of 
water constantly flows 
through a chemical cartridge 
inside it (cutaway drawing). 
Made by the Fram Corp., 
Providence, R.I., the filter 
retails at $8.14 and replace- 
ment cartridges at $1.68. 


pk — 
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1 Vacuum to Run Ping-Pong Trainer. 
Set up at the far end of a table-tennis 
table, this training device is designed to 
serve up balls to help a player practice re- 
turns. Air from the blower end of a tank- 


©) 


2. Can Holder to Catch Paint. A small 
can of paint would be easier to handle if 
mounted in this combination can and brush 
holder. The brush holder, which also serves 
as a handle, clamps the can down against a 
traylike base. Any drippings are caught by 
the base, while the brush holder directs ex- 
cess paint back into can. 


Turn the 


please, for three more new ideas. 


type vacuum cleaner powers the unit. Re- 
turned balls, falling into a collecting trough, 
are fed, one by one, into a curved air gun 
that shoots them onto the table to simulate 
serves made by an opponent. 


Machine to Hang Wallpaper. Wall- 

paper is rolled onto the walls with this 
hand-held applicator. The roll of wallpaper, 
wound wall side out, is held partially sub- 
merged in a paste trough. In use, the ma- 
chine is moved from the top of the wall to 
the bottom, a roller pressing the paste-coated 
paper against the wall. 
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automatic baggage handler, 
luggage is simply pushed up a loading chute 
near the car door and onto motor-driven 
conveyers that move it back into an over- 


head storage compartment. Rearranged later 
by the porter according to the passengers’ 
destinations, the proper luggage can be dis- 
charged at each station merely by operating 
the conveyer control switches. 


Roller to Ground Gas Truck. A roller 

replaces the bouncing metal chain in this 
grounding device for gasoline trucks. The 
roller, a cylinder of long-wearing insulating 
material such as rubber, has a network of 
metal fingers extending through it to make 
electrical contact between the truck and the 
road. 


Patents on these inventions have been granted to: 1. G. 


Youngitown: 2 


Extinguisher to Use Powder. Made 

principally of heavy cardboard, and using 
a powdered rather than a liquid compound, 
this fire extinguisher is designed for low 
initial cost. Its telescoping tubular body is 
extended and compressed alternately to op- 
erate a bellows pump that blows the chemi- 
cal on the fire. 


10m, Drexel Hill, Pa 2.1. Bodell, Fremont, Neb; 


Lemon, ¥ Worthing 
AF Murphy and F. Vander Linden, Chicago: 5. C. Crits, drkansas Cy Kant & 7, Woes Olichona Cty and & Ring, Bebony, Ole 
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Machine Cleans Blood While You Wait 


ENDING your blood to the cleaner’s is a 
modern medical miracle. A device called 

an “artificial kidney” makes it 
Latest and most advanced of those in use is 
the Alli 
ing lives at New York's Bellevue Hospital. 
When kidneys quit working, their failure 
to remove impurities from the blood causes 
poisoning. The artifi kidney 
provides relief by taking over and giving the 


possible 


halmers machine above, now sav- 


organs a rest until they can resume their 
task. A needle taps a patient's artery, and his 
blood flows through 125 feet of cellophane 
tubing on a drum that rotates in a che 
s Minute impurities pass from the 
blood to the solution through the permeable 
walls of the tubing. Then the cleansed blood 
is returned to the patient. A treatment takes 
three to five hours. It causes no discomfort, 
and no anesthetic is needed. 
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Pocket Ratlio 
Pages Doctor 
Night and Day 


By C. Ennis 


PS PHOTOS BY MUBERT LUCKETT 


HANKS to a new radio paging service, 
physicians in New York City who carry 
special pocket receivers can be quickly 
reached in an emergency. A supplement 
to the telephone-answering services. many 


Hardly bigger than a glass case, this pretuned 
pees receiver vighs only six ounces, easily 
lis a pocket. Metal disk near end is the earpiece. 
Other end has rubber-covered antenna, 
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doctors use, it can tell a physician almost 
anywhere in the city that an important 
message is awaiting him. 

Under the new system, a patient dials 
his doctor's number. If the doctor doesn’t 
pick up his phone, the service takes the 
message. Then, if the message is urgent, 
the doctor's code number is immediately 
broadcast on a special radio frequency as- 
signed to Telanserphone, Inc. The doctor 
hears the broadcast through his pocket re- 
ceiver, which he switches on at least once 
an hour to listen to a series of three-digit 
code numbers. When he hears his number 
he goes to the nearest telephone to find out 
where he is needed. Once a doctor re- 
sponds, his number is taken off the air. 
Unacknowledged code numbers stay on 
the air an hour, being repeated every min- 
ute. Sixty doctors can be paged at a time 
with this method. 

The station that does the broadcasting 
is KEA627, which operates on a frequency 
of 43.58 me. from an antenna 743 feet 
above sea level. 

Code numbers are sound-recorded on 
16-mm. motion-picture film and encased in 
plastic sticks. When a doctor is to be 
paged, his code stick is hung on the end- 
less moving belt of a special transmitting 
machine. Then, as the stick passes an elec- 
tric eye, the number is amplified and broad- 
cast. This machine was developed by 
Reevesound, Co. Inc., of Long Island City, 
N. Y. 

The doctor's portable receiver weighs 
only six ounces. It gives good reception 
within a 25-mile radius, and works in 
buildings, on a golf course, or in an auto- 

ile. About the only place where it 
one perform is in the subway. Its bat- 
teries last about six months. Physicians pay 
about $12 a month to subscribe to the 
radio paging service. 


Powered by hearing-aid batteries, which last 
about six months, receiver has 30-volt B supply. 
Button switch is pressed for listening. Bottom of 
the case lifts off easily for inserting new batteries. 


Jed on 16-mm, motion-picture film, ¢ 
number is encase 
stick, Girl above lifts stick off 
put it on the transmitting mac 


stick is hung on an endless chain that 
moves continuously across the t 
It can be stopped 
rily to attach the stick 


below, similar to 
ctor, the voice on 
up and fed to the tra 


As stick passes sou 


Span Sidles into Place 

Racine the clock to cut out-of-service 
time, workmen rebuilding this b 
over the Ohio River assembled a new 
518-foot span alongside the one that 
was to be replaced. When all was ready, 
they just rolled out the old span, left 
below, and rolled in the new one. The 
bridge is used by the Illinois Central. 


“Creep” Totes Fire-Fighting Gear 

ls and brush ob: 
stacles don’t faze this tracked wagon, 
developed in Canada for toting 700 
pounds of fire-fighting equipment—a stiff 
load for six men with packs. Powered 
op” is 
steered through dual clutches operated 
by a man walking behind the machine 


Rovcn forest 


by a one-cylinder motor, the “C 
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Build a Super-Highway 


By Walter Hamshar 


PHOTOS BY J. WALKER GRIMM 


SUPER-HIGHWAY is being built 118 
miles across New Jersey in record time, 
thanks to the use of ocean bottom for long 
stretches of the modern eight-lane toll road. 
Sand that has been accumulating for cen- 
turies on the sea floor off Coney Island and 
Sandy Hook is being transported 16 miles 
by a very special kind of ocean-going 
dredge to fill in right-of-way where the 
New Jersey Turnpike arrows through mucky 
swamp, By using this porous material in- 
of ordinary earth fill, engineers are 
building a dry roadbed through ooze in a 
fraction of the time usually needed for fill to 
settle. 

The problem of obtaining astronomical 
quantities of sand at reasonable cost led 
Construction Aggregates Corporation, which 
has contracts for swampy stretches, to de- 
sign three unique craft from outmoded 
Army dredges. Instead of performing the 
ordinary tasks of deepening channels, these 
ocean-going earth movers now suck up sand 


SANO AND WATER 
MIXING weit 


from the ocean floor, classify it for coarse- 
ness, carry it to a terminal in Newark Bay, 
and then pump it into 20-inch pipes, that 
carry it up to three-and-a-half miles inland 
for the road bed. 

Rebuilt by Bethlehem Steel Company's 
shipyard in Hoboken, N.J., at a cost of 
$3,000,000, the dredges were modified in 
fifty-one days to meet the rush requirements 
of the job. As the Sandchief, Sandcaptain 
and Sandmate, they now work round the 
clock, seven days a week, carrying as much 
as 4,500 tons of sand in each load. 

Each craft makes an average of two trips 
a day, sailing 16 miles down Newark Bay 
and Kill Van Kull through New York's 
Narrows to the ocean. Then anchoring in 30 
feet of water along the famous Ambrose 
Channel, the vessels perform a double func- 
tion of deepening an important shipway 
while obtaining their sand cargoes. In two 
hours the hoppers are filled, and the con- 
verted dredge sets out on its three-hour 
voyage back to Port Newark, 

There the vessel’s spout is connected 
to a 20-inch pipe line, and the sand—mixed 


‘old coins that have been rs, d sand drops into hop- 
Lup with the sand, 


pers, water drains overboard 


Senate SS neat bs eeed aed 


with bay water—is pumped overland to the 
Jersey swamp as shown in the photos above. 
To compress the ooze that has lain on the 
swamp bottom for centuries without waiting 
the year or two ordinarily required for fill to 
settle, 20-inch steel pipes are forced through 
the muck to firm earth. Set 10 feet apart, 
these are filled with coarse sand and the 
pipes are then pulled out, leaving vertical 
columns of sand. 
‘As water is squeezed in the ooze by the 
weight of fill, it flows sideways until it 
_ reaches these porous drains, which allow it 
to flow rapidly upward to the blanket of 
medium sand above. There it drains off. As 
the fill settles, sand dikes are built along the 
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At journey’s end, some 30,000 tons of sand a day pour over swamp that'll soon be a highway. 


unloaded into trucks at great. cost in 
tnd manpower, As water rises ithe well 

around the hoppers force sand 

thou wel ‘well openings to mix with bay water. 
swamps, 


Purge (ihen gencliton ts way to the 


pumps along the route to keep 
the peat erage torpor 


eas of the road bed to permit finer sand to 
be used in the last stages of the job. 

In one 1.2-mile section, 344,000 cubic 
yards of sand were used for the blanket, 
310,464 sand drains were bored, and 852 
cubic yards of other dredged fill were em- 
ployed. Some of the road fill is pumped as 
high as 60 feet where bridges will be built 
over creeks and rivers. The general em- 
bankment will average 15 feet. 

Almost 10 miles of turnpike will be con- 
structed in this manner by next July. Then 
the three dredges will go to work filling in 
swamps for an extension of Newark Airport 
that will be greater than the entire area the 
field now covers. END 


RA 


By Wilbur Shaw 


PHOTOS BY HUBERT LUCKETT 


REPORT FROM THE - ‘WO things struck 
me when I sneak- 
previewed the 1951 
Pontiac—a_smoothed-out 
Hydra-Matic and a fine 
rough-road ride. 
Basically, Pontiac 
looks the same as in ‘50. 
* It has the lines of a de- 
MMEES SEAT. <= 7 cadahla family ‘car that 
the Missus drives to the grocery. Only the 
de luxe models have the color and extra 
chrome associated with “flash” styling. It 


EDITOR'S Nore: For the fifth successive 
month the three-time winner of the In- 
dianapolis 500 gives you a tape-recorded 
advance showing of a new car. 


I made three passes through this water trough before I got any moisture on the car's floor. 


es 14) 


is still a car for America’s Main Streets. 

For all Pontiac Division’s style conserva- 
tism—incidentally something that can save 
an owner bucks on depreciation—they’ve 
made plenty of small mechanical changes. 
For instance, they've put a bumper pad 
near the timing chain to keep it from whip- 
ping as wear occurs. They've put a new 
carburetor on the six. The cooling system 
has been changed for faster warm-up. 
Compression stays comparatively low at 
6.51-to-l. Pontiac isn’t a car that won't 
thrive on regular gas. 

I drove the new jobs last fall at the Gen- 
eral Motors Proving Ground near Milford, 
Mich. It’s unquestionably one of the most 
complete road-test places in the world. 
They have 25 miles of roads, including one 
“Belgian block” stretch so rough it could 
wreck anything that took it too fast. They 
have a fine “Loop” with separate speed 
lanes. In fact, the 1 acre setup is so 
big, that wildlife is actually a problem. 
Although the whole place is fenced in, deer 
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Smooth as silk at 139 fect per second. This 
was the six I tried on the high-speed lane of 
the Loop at GM's proving ground. She was 
indicating 95, which is pretty good for a 96-hp. 


occasionally jump the fence and recently one 
animal bashed in a glistening sedan. 

When I showed up, the Pontiac Motor 
Division had two tuned-up ‘51 mounts 
waiting for me in the garage. One was a 
six with Hydra-Matic, the other a strai; 
eight with a manual shift. The eight looked 
slick, but I was more interested in the six, 
which kicks out 96 hp. at 3,400 engine 
revolutions. Here’s the playback from a 
recording of my reactions: 

The hold-open on this door is the best 
T’ve ever seen . . . it's positive in engage- 
ment ... and quiet. 

They tell me there are four speeds in 
the drive range . . . some Hydra-Matics 
have only three . . . 

Firing up still seems to be a two-handed 
job... you turn the switch with your right 
hand and press the starter button with your 
left. Why don’t more manufacturers follow 
Ford and put the two together on the left? 

This car is nicely proportioned, though 
it isn’t as wide as some of the others. . . 
at least you can reach the door handle on 
the opposite side without lying down 

... Let's see how this baby picks up. 
Light throttle now, and we shift into second 
gear at 6 miles an hour . . . there’s third 
at about 12 miles an hour . . . fourth at 
about 30. You can delay these shifts with 
harder throttle. 

I was disturbed by something, or a lack 
of something, that I hadn't quite figured 
out yet. At this point we rolled onto the 
Belgian block pavement. It was rough, no 
doubt about that. 

They've done a job on these rear springs. 
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cies ression engine with automatic drive. 

ess 1 was a lot more comfortable than the 
Lee eet Whe woe eae oo te 
raw weather to get this shot. 


T’ve driven another car over this same 
stretch... the rear springs kept wallowing 
until they thudded on the bumper blocks. 
There was the same load in the rear seat 
that there is in this Pontiac . . . but there 
are no hits here . . . we haven't touched a 
bumper block yet. 

I don't like this visor . . . they've put an 
accessory visor on the front of this car like 
a bill ona cap . . . it gets in my way . 

You don’t get a sharp downshift as “you 
decelerate . 

All of a sudden, I had it. I knew what 
had been bothering me. It was the ab- 
sence of the klunking, in shifting from one 
gear to another, that I had always asso- 
ciated with automatic _mechanical-shift 
transmissions. The transition from one gear 
to another was so smooth that it was 
hardly discernible. I began to experiment. 
Try as I might, I couldn’t regularly catch the 
shift into fourth gear. 

They've made a ride, all right .. . 
won't get a better ride than this. . . 
due to a low spring rate . . . I can’t get 
over how this car keeps its feet on the 
ground on rough going . . . there's no 
hopping. 

I don't like Se position of the brake 
pedal. It’s too close to the accelerator . . . 
on automatic jobs, they ought to put the 
pedal over where you can work it with 
either foot . . . the tires give a normal 
amount of squawk on tight turns . . . lower 
tire pressure and you get more squeal . 
that’s the penalty you pay for a soft ride. 

The seat i arraneeient is good. I like the 
steering . .. a pretty good-sized man could 


If you crowded her on a fast turn, there was 
a bit more roll than I like to feel. But how can 
you expect to get sports-car cornering from a 
smooth-riding family sedan? 


get under this wheel comfortably . . . the 
backup is smooth . . . there isn't that shud- 
der you get with some of the torque-con- 
verter transmissions. 

The steepest hill on the proving ground 
is a 27-percent grade. It's so tough I 
wanted to try this ‘on it. On the way I 
rounded some curves a little fast. 

That's a bit too much roll. They could 


This wasn’t done with mirrors. It was hard 
for me to believe it even when I was standing 
there. It was on this 27-percent grade that 1 
arrived at the conclusion that Hydra-Matic—at 


ting that high-pitched, rubbery squeal. The 7.10 
by 15 tires that the Pontiac carries seem to keep 
these noises down to a minimum. 


improve on that, considering tread and 
height, with better stabilizing. . . 

There were four people in the car. As I 
approached the foot of the hill, I had an 
impulse to get a run to make the top, In- 
stead, I braked to a stop to make it really 
hard on the engine and transmission, 

She starts easily enough . . . but what 
will she do with this load? We're gaining 


least in the version with four forward speeds— 
can deliver more torque in the medium-throttle 
positions than can the torque-converter types 
of automatic transmissions. 
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It takes a sharp eye to distinguish the "51 and 


the, "50 Pontiacs, The grille has been simplified 
a bit, 
does 


Slowness to make big style changes 
hurt at all at trade-in time. 


‘The dash is mostly unchanged. One thing I did 
especially like was the heater and ventilator 


speed .. . she’s in Drive, too . . . gaining. 

I called over my shoulder to Hubert 
Luckett, a Porutar Science photographer 
in the back seat, that I'd bet him a buck 
the car would shift into second before we 
got to the top. He covered me. 

Still gaining speed . . . it's a shame to 
take your money, Lucky . . . there’s the 
shift... over the top. 

Going down the hill, I was agreeably 
surprised to find that the Hydra-Matic gave 
me more engine braking power than a 
torque converter. Then we went onto the 
Loop to roll the six with the throttle floored. 
The speedometer needle stood at 95 m.p.h. 
as I eased off. Even allowing for instru- 
ment error, that’s pretty good with 96 hp. 

Next I took a brief turn in the eight. It 
felt like its 20 additional horsepower. 
What interested me more was its appoint- 
ments. There were no bright surfaces to 
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The nameplate in back is to make sure the 

public identifies it as a Pontiac. These bumper 

guards are extras. In Hydra-Matic versions the 
has a 3.636-to-1 rear-axle ratio. 


these controls 
organ console. 


are about as elaborate as a pi 
reflect sunlight in your eyes. The heating- 
ventilating system was so well-labeled you 
didn’t have to be checked out to run it. 
The body was roomy but Pontiac hasn't 
wasted sheet metal in enclosing dead air 
that you carry around just for looks. 

As I braked the eight to a stop, a 
mechanic in coveralls strolled over, “What 
do you think?” he asked. 

“Wrap it up,” I replied, “and I'll take it 
along with me.” END 


This Month's Shaw-ism 


The total cost of inviting the 
other fellow to dim his lights is a 


slight pressure of toe on button. 


© & & 


Color adapter, designed for use with 
a popular TV circuit, speeds up the 
electron beam so that it can trace 
out color pictures in black-and-white. 
Switch is on top. Fixed controls on 
back adjust focus and size. 


$13 Adapter Catches TV Colorcasts 


‘OU may be able to make your television 

receiver “compatible” with CBS color 
for as little as $13. An adapter unit that 
you can install yourself has been put on the 
market by’ Television Equipment Corp., 
New York. It will alter any teleset of the 
RCA-630 type so that it can receive—but 
only in black and white—either color or 
black-and-white broadcasts. Receivers us- 
ing the basic 630 circuit were introduced by 
RCA and duplicated by other makers. 

The adapter makes switch-controlled 


changes in the circuits of the set. To install 
it you have to be able to identify several 
circuits, remove a couple of small parts, 
and solder in 15 leads from the compact, 
streamlined adapter box: Once it’s installed 
and adjusted, you operate it by turning the 
ch from “color” to “black-and-white.” 

Even though adapters don’t get pictures 
in color—for that a “converter,” or synchro- 
nized, rotating color wheel is needed in ad- 
dition—they do make good monochrome pic- 
tures out of color broadcasts, END 


Pilot model of new adapter is shown wired to receiver. Instructions come with each unit. 


JANUARY 1951 [13 


ra shows diver 85 feet beneath surface, 


Sample from mov 


Undersea Camera Has Own 


jan uses an exposure me- Photo shows how Aqualung compressed-air 


ter made waterproof with a metal-plastic case. breathing apparatus leaves divers hands fr 
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Diver-photoman uses fins to stabilize camera. 


Air, Power 


MOVIE camera that swims like a fish is 
the U.S. Navy’s latest wrinkle. The 
camera is a 35-mm., French-made Aqua- 
flex, enclosed in a blimp-like metal case 
equipped with exterior controls for the lens 
hragm, focus, and start-stop switch. 
No lines to the surface are needed. A bat- 
tery-powered electric motor drives the fil 
The blimp has both vertical and hor 
zontal fins. The horizontal fin acts as a 
planing surface, so that the diver can sight 
through the view finder, kick his flippered 
feet, and guide himself through the water 
by tilting and banking the camera. The 
ice has its own cylinder of compressed 
ir with a demand valve that maintains in- 
ternal pressure always three pounds above 
the sea pressure, keeping out water. The 
outfit weighs 107 pounds but can be ad- 
justed to have positive, negative, or neutral 
buoyancy, While operating the camera un- 
der water, the diver is equipped with an 
Aqualung, a French-made, self-contained, 
compressed-air diving unit. He also wears 
water goggles and swimming flippers. Both 
camera and diver could operate at depths 
up to 200 feet. The rig will be used to 
make training films for the Navy. END 


CAMERA 
CONTROLS 


vater 
phy, with new 
compressed 


ply, goggles,and 
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ming fins. It is the first 


self-contained 
sea photo rig. 
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ANUARY 1951 [15 


cans STE 
Life Raft Resembles Circus Tent 

Ove man (left above) can lug a new Air 
Force life raft and all survival accessories 
to accommodate 20 men of a plane downed 
at sea. When thrown out of a ditched air- 
craft, the pull of a lanyard attached to a 
compressed-air tank inflates two rubberized 


Chain Saw Is Hydraulically Powered 
Tue chain saw at right is spun by a 
hydraulic motor, which gets its power from 
a pump on the tractor. Engineers at the 
Von Ruden Manufacturing Co., of Clare- 
mont, Minn., who perfected it, say the sys- 
tem is light in weight and easily controlled. 
Long hoses permit operators to fell trees or 
cut logs from virtually any position. The 
pump unit is hooked to the power take-off 
of a tractor or stationary engine. A small 
control lever allows starting and stopping 
saw without throttling the power source. 


Tue Derwent jet engine fitted to the 
bomb bay of the British Lincoln bomber 
below leaves the main job of propulsion to 
the plane’s four propellers. Its function is 
to record for automatic observers the char- 
acteristics of after-burning, the combustion 
in a jet’s tailpipe that is used to increase 
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nylon inflation tubes, resembling huge truck 
tires. A floor section is between the tubes, 
so it doesn’t matter which side is launched 
up. The protective canopy, shown erected 
at right, is dyed a high-visibility red, has. a 
radar reflector, and a drain to catch rain 
water for drinki 


engine thrust. To protect the plane’s un- 
derside from the jet’s hot exhaust gases, the 
bottom of the fuselage is covered with 
stainless steel. 


How Your 
Telephone M 


JOTOS BY W. W. MORRIS 


HARLIE THOMAS climbs a pole like 
the one in the picture above a dozen 
times a day—just trying to catch up with 
the American demand for more and more 
telephones. Of the 8,000 new ones that 
join the Bell System every day, Charlie 
and his partner usually install four. 
Pole-climbing is only part of the job. 
Charlie must also be a carpenter, an elec- 
tri and something of an interior deco- 
rator. Neat, inconspicuous installations are 
what the customers expect. So Charlie and 
his partner, Joe Fennell, a telephone man 


Signal that a new phone is on the way—Char 
lie Thomas, installer for the N.Y, Telephone 
cts wire that goes to the house to one 
‘pair thi sto the exchany 


an Works 


for more than 25 years, must line up out- 
side wires carefully, conceal inside wires in 
walls, floors, air ducts, or closets. 

New houses, like the one Charlie is work- 
ing on in this installation, pose special 
problems. Slab floors and insulation-packed 
walls offer no hiding place for wires, com- 
position siding doesn’t hold screws well 
and cracks if treated improperly, and even 
the attic—intended for future rooms— 
not be cluttered with wires or boxes. To 
see what it takes in equipment and skill 
for a neat installation despite these ob- 
stacles, turn the page.—Martin Mann. 
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HAMMERS ee 
WIRE steppe 


UGHTNING AnnesteR 

M18 roruiar st e 
CONNECTOR 
Bock 


STAPLING GUN 
MARDWARE For 
HOLDING Wines 


TELEPHONE 


¥ 
WAU JACK 


HOW HE DOES IT 


12 } of installing a telephe er bracket holds the drop. wire 
the house, no connection be through a specially designed copper clamp, 
pole wires until the lightning arrester is in place. so that there is no strain on the wire loop around 
Above, Charlie Thomas attaches the corner house the bracket. The big loop allows for expansion 
bracket that will hold the “drop” wire running and contraction as temperature changes. New 
from the house to the neoprene-coated Wire lasts longer, resists icing, 


nearest p 


To locate ry Charlie measures from edge 
of window. He'll screw in two insulated eyes water faucet, Arrester consists of two closely 
ks that short exce olt 
und, Ground connection is al 
clephone can be rung without dis- 
turbing others on party line. [Turn the page.] 
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ire. Eyes must be screwed 
intol stad, for this siding wou't hold thom, 


under attic floor 

right spot, partner Joe 
the dri, He expected to # 
in studding space between rooms—and did. 
Wire is fished along eaves between floor joists, 
then down between wall studs to. baseboard. 


ne le cable can be made. In this road to 
case~the first party on a new four-party line— When this is don 


120 rorutar science 


Another wire comes down thre closet 
id out near ceiling to bell box, which is 
hidden in out-of-the-way hall comer, Above 
Charlie identifies wires x to charac- 
teristic clicks before making final ns to 
box. He will also check by callin; 


iste 


g opera 


The telephone man makes the first call, ask- 

he operator to call him back. In this way 

he makes sure that number is correct and bell 
rings properly. He_ pri aber card. wi 

stamping device that is kit and snaps 
it into place on the faceplate of the telephor 


This house has wall jacks with plug-in type 

of telephone that can be moved around, used 
wherever a jack is available, There ure two jacks, 
one in dine 1 one in bedroom (above) 
Notice that on a few inches of wire show on 


bedroom wall, rest being concealed inside wall, 


10 ™ 


up, pack his tools, and leave. 


harlie c 


takes about two hours, 

nd Joe can usually complete four jobs 
Notice the neat 

‘on the outside of the 


installat 
Charli 
in a working day 
ance of the w 
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Nature’s Hot Water 
Piped to Iceland’s Capital 


ARNESSING natural hot water that 
bubbles from the ground promises to 
tum chilly Iceland into an Arctic paradise. 
A unique central heating system, started 
in 1930 and recently completed, taps only 
a few of the hundreds of hot springs that 


have been used by the women 
of Iceland for washing for hundreds. of 
years. Now at Repkir there are 43, wells like 
the one above, some as deep as 2,500 feet. 


1 Hot sprin 


Concrete conduits cross a mist-laden field in 
which hundreds of small geysers shoot up 
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dot the island. Yet the scalding flow, 
pumped overland, now provides the cap- 
ital, Reykjavik, with 85 percent of its hot 
water. Users pay by meter. Plans are also 
under way for using the natural steam jets 
for the production of electric power. 


At main pum) ping. station, the water—almost 

entirely free of objectionable mineraleis Al- 
tered, then pumped through twin 14-inch insu- 
lated pipes to Reykjavik. 


from subterranean volcanic pockets, Pipelines 
carry 81 gallons of water per second. 


Seven circular concrete tanks store hot 
water on a hill overlooking the capital. Al- 


most boiling at the springs, the water loses only 


a few degrees on its 10-mile journey. 


5 Flowers and vegetables flourish in water- 
warmed greenhouses. Experiments have been 
so successful that even bananas have been 

less than 200 miles below the Arctic Circle. 


Jack-in-Bumper Raises Car Wheel 

Devetoren by a German inventor, a 
new wheel-raising method consists of 
four separate jacks built into the car's 
bumper guards, Each jack is operated 
by turning a handcrank that extends a 
rod downward against the ground, as 
shown below. If necessary, all four 
wheels can be lifted off the ground at 
the same time. 


Spotlight Plugs into Lighter Unit 
Tue hand spotlight below plugs into 
a car’s cigarette lighter, and can pick 
out a signpost at more than 1,000 feet. 
Made by the Arrow Safety Device Co., 


Mount Holly, N.J., the unit is compact 
enough to store in the glove compartment. 
It has an extension cord (inset) long 
enough so it can be used as a trouble light. 
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~ from the 
Howitzers 


Mass destruction on wheels, the field 
artillery still rolls along, the big noise 
behind and ahead of the infantry. 


By John F. Loosbrock 


N° WAR correspondent in his right 
mind spends much time with the ar- 
tillery. The noise boys work in the dirty 
end of the death factory, in a bang-clang 
business which hits the headlines only when 
it suddenly becomes the front lines. And it 
draws enemy fire like flies to a dead horse. 
It's not a comfortable spot even for a deaf 
man, what with the stench of smoke and CAL 
sting of burning powder grains. 

So you don’t read much in the papers 
about the artillery, But you can bet your 
combat boots it was there, or you would 
have read much worse news about the in- 
fantry, the tanks, and the planes. The field 
artillery is always in there banging, brother, 
and it makes news only when it isn’t. 

The boom-boom business is closer to an 
efficiency expert's dream than any other 
kind of shooting-to-kill. It’s a complicated 
combination of muscle and mechanics, with 
a little chemistry thrown in. Every shell 
must be muscled from ammo dump to gun 
and every round let off with due consid- 


Famous “Long Tom” of World War II is the 
155-mm. gun. It’s shown here in traveling posi- 
tion for towing behind truck or tractor. Tt can 
drop a 96-Ib. shell on a target 16 miles away. 
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Heaviest Army artillery shell, 360 Ib., is fired 
by the 240-mm. howitzer. Like most big jobs, 
it breaks into two sections for towing. Sketch 
shows cannon and crew at moment of firing. 


eration for different kinds of targets, range, 
weather, and even powder temperature. 
That's why every battery includes an or- 
dinary thermometer in its complicated link- 
age of steel, gunpowder, mathematics—and 
strong backs, 

Artillery weapons themselves don’t seem 
to have changed much. That's because, like 
the turret lathes, millers, presses, and other 
weapons of industry, they have been de- 
veloped over years and even centuries. They 
are the machine tools of mass destruction, 
and like all machine tools, they've absorbed, 
in their screwturns of constant improvement, 
the advances of hydraulics, chemistry, elec- 
tronics, and mathematics. 


Guns vs. Howitzers 


Actually, the term artillery takes in a lot 
of ground—mortars, rocket launchers. re- 
coilless cannon, and antiaircraft pieces. But 
field artillery as such, and that's what we're 
talking about, comes in two distinct varie- 
ties—guns and howitzers. 

Gun, of course, is a generic term ap- 
plied to all firearms. But in its restricted 
and technical artillery sense, it’s a cannon 
with a relatively long barrel (30 to 50 cali- 
bers® or more), with a high muzzle velocity 
and a flat trajectory, or angle of fire. The 
howitzer barrel is comparatively short (20 
to 30 calibers). Its muzzle velocity is low, 


trajectory is high. It can lob shells over hills 
that would block targets from a gun. By the 
same token, the gun can reach out and hit 
targets that would be beyond the range of 

‘And the gun’s higher muzzle 


the howitzer. 
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Self-propelled 105-mm. howitzer js mounted 
on a full-tracked motor cari 

marily in armored divisions ih eventually 
Amy hopes SPs will replace all towed cannon, 


velocity lets it damage targets that the how- 
itzer couldn’t hurt if it could reach. 

That’s because of the gun's longer barrel. 
A gun of a given size and using the same 
powder charge will throw a shell harder 
than a howitzer. An Army Ordnance ex- 
pert explains it this way, “You can get more 
velocity in two ways. Kick the shell harder 
or kick it longer. With a long barrel you 
kick it longer.” 

“Artillery bore sizes are reckoned, with 
They range 
issued to 
airborne troops to the mighty 240-mm. gun. 
In between are the 105-mm. howitzers, the 
155-mm. and 8-inch in both guns and how- 
itzers, and the 240-mm, howitzer. Figure 
roughly 25 millimeters to the inch for an 
idea of size. 

More about sizes later. Now let’s talk 
about another artillery classification, A 
cannon can be towed by a truck or tractor, 
or self-propelled on a mount. 

At first glance the self-propelled (SP) 
jobs would seem to be superior. Armored 
divisions use them to support fast-moving 
tanks. But infantry divisions have relied on 
the towed cannon and a lot can be said in 
their favor. 

True, the SPs have the edge in speed. 
They can begin firing in a matter of min- 
utes after they clank into position, The 
bigger towed guns take hours to emplace. 
But, say the towed cannon advocates, the 
self-propelled cannon is chained to its prime 
mover. Lose the vehicle and you've lost 
your cannon. It can’t be manhandled into 
position if necessary. And a tracked mount 
is more complicated mechanically than a 
truck—plus the fact that a rate truck can 


Mobility of self-propelled 155-mm. gun coupled 
with its high muzzle velocity, 2,800 feet per 
second, makes it an excellent direct-fire weapon 
against tanks and fortified positions. 


haul ammo or chow while its gun is firing. 
Nevertheless, after a careful study, the 
official Army line calls for eventually self- 
propelling all artillery. But don’t look for it 
to happen soon. Converting to tracked SPs 
runs smack dab into the tank procurement 
program which now enjoys top priority. 

Artillery ammunition varies in type ac- 
cording to the size of the weapon. The small 
stuff, 75s and 105s, fire what is called semi- 
fixed ammo. (A rifle fires a fixed round. 
That is, the cartridge case and bullet are 
permanently fastened together until fired.) 
In a semi-fixed round, the powder is con- 
tained in a metal case separate from the 
projectile, That's so you can vary the 
charge according to the range. The powder 
comes in cloth bags, with the basic charge, 
or “charge one,” doughnut-shaped to fit 
around the primer in the base of the shell 
case. The remaining charges, up to 
vary in size, look like beanbags. a 
tables accompanying the ammo tell what 
charge to use for a given range. You detach 
the excess charges, if any, and fit the case 
and projectile together for loading. 

Bigger cannon, from the 155 on up, both 
guns and howitzers, fire separate-loading 
ammo. The projectile is loaded separately, 
followed by the powder in cylindrical cloth 
bags. There's no metal shell case. 

Projectiles, too, vary in type according to 
what you're shooting at. 

High explosive (HE). The most 
common. Its comparatively thin walls of 
forged steel are filled with TNT. They 
splinter into killing fragments when it ex- 
plodes. 

High explosive antitank (HEAT). 
The famous shaped-charge shell, used 


ig advantage of self-propelled jobs is speed. 
Even this giant 240-mim. howitzer can begin 
firing within minutes after clanking into position. 
A towed cannon often takes hours to emplace, 


against armor and reinforced concrete (PS, 
Oct., ’50, p. 98). 

Chemical shells. Contain toxic or ir- 
ritant gases, or smoke-producing phosphorus. 

Mluminating shells. Contain a para- 
chute flare ejected in mid-air by a time fuze. 
The parachute slows the flare’s fall enough 
to light up a suspected battlefield area. 

Armor-piercing shells. Primarily fired 
by tank and antitank guns. Field artillery 
sometimes uses them for fire against tanks. 

Artillery fuzes, too, vary according to 
what you're aiming at. In general, their 
classifications are: 

Impact: Either point-detonating, to go 
off the moment it hits, or delay, to go off at 
a predetermined time after impact. The lat- 
ter lets the shell penetrate a bit before it 
explodes to get at dug-in troops, pillboxes, 
and the like. 

Time: Can be set to explode at a pre- 
determined time after firing. The idea is to 
get aerial bursts over protected troops. 

Proximity (VT): A sort of foolproof 
time fuze. In its nose is a tiny radio set, 
from which radio waves are constantly 
emitted. When these hit a object and bounce 
back to the fuze, the shell explodes. 

Artillery is distributed through the Army 
according to the job it has to do. Work- 
horse of the artillery is the 105-mm. how- 
itzer. It's the basic artillery arm of the in- 
fantry division, distributed in three battal- 
ions of three in batteries. 
ivision also has a battalion 
of 155-mm. howitzers. It usually helps sup- 
port the regiment having toughest going at 
the moment. Really big stuff, 155-mm. guns, 
8-inch guns and howitzers, and 240-mm. 
howitzers are controlled- at corps or army 
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Workhorse of the field artillery is the 105-mm. 
howitzer, shown here being loaded and fired. 
Semi-fixed ammo (left) includes projectile, shell 
case, and seven charges of powder. Amount of 


level. They do artillery’s other big job—firing 
at the enemy's artillery, called counter- 
battery fire. 

For counter-battery fire, of course, the 
ancient rabbit-stew recipe holds true. First 
you have to find your target. Artillery does 
this in a number of ingenious ways—by the 
sound of the cannon, by the flash of its fire, 
and by using radar. Sound and flash equip- 
ment works from two or more known points 
on the ground and picks up the location of 
enemy batteries by triangulation. 

Radar is a little trickier, and to date is ef- 
fective only on slow-flying mortar shells. 
The shell flight is tracked and ed back- 
ward through its trajectory to its source. 
Similar equipment to locate faster-moving 
shells has high research priority 
s coming up in the artillery field is 


largely a matter for speculation. One high- 
riority project is the lightening of field 


pieces for airborne use. This involve 
substitution of light metals like magne 


Sepurate-loading ammunition is fired in, big 
cannon. Powder is loaded separately—there's no 
shell casein cloth bags (left), in increments 
according to range. Projectile for 8-inch gun 


| 
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powder used is determined by range. 
charges are detached (center) ani 
fitted into case for loading. Breechbloc 
is horizontal, sliding-wedge type. 


roje 
(right) 


and titanium for steel. The airborne peo- 
ple would also like a heavier cannon than 
the 75-mm. pack job—maybe a 105 or larger 
that would fold for dropping. 
Self-propelled cannon will be improved. 
A drawback thus far has been the limited 
ngle of elevation, due to the tube hitting 
the floor of the carriage during recoil. One 
solution would be improvement of the vari. 
able recoil devices now used on some weap- 
ons, These shorten the recoil distance as 
the angle of elevation increases. Another 
big step would be a turret mount, like a 
tank, allowing 360 degrees traverse, firing 
in all directions without moving the carriage. 
But the biggest artillery boom of all is 
still unharnessed. That would be the wed- 
ding of the atomic bomb with the artillery 
shell. Veiled hints have been dropped that 
this is not too far off. And when and if that 
day comes, you'll see a more thorough re- 
vision of strategy and tactics than A-bomb 
makers ever dreamed of. END 


(center) weighs 240 Ib., is carried on loading 
tray by four men, Tray fits onto end of loading 
ramp. Heavy shell is pushed up ramp wit 
rammer, shoved into chamber (right). 


Cannoneer slams home shell with balled fist 
void pinched fingers (left). Breechblock 
enter) is beveled on forward edge. 
forces round into chamber, wedging action se 


SMM. Gr 4 155 MM 
If you 


Powder charge, weighing 106 Ib. for maximum 
range, is loaded directly into chamber. It c 
kick the big projectile more than 20 miles. 
ing pin and primer are contained in interrupt. 


igure roughly 25 millimeters to the inch, you'll get an idea of the sizes of thes 


off tube, One pull on cord, called lanyard, 
cocks and fires the piece, First part of pull 
compresses firing spring, rest of movement di 


engages sear, forces firing pin against prim 


ells, 


screw type breechblock, which is shown below 
being shoved into place (right). Long-range guns 
like this one are used against enemy artille 
and fortifications. Ps PHOTOS BY W. W. MoRR 
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Fertilizer 


Dropped from the Sky 


ORTY tons of lime, phosphate, and nitro- 

chalk recently fell from the sky upon the 
countryside in a mountainous district of Wales 
during a two-day British demonstration of 
larg fertilizing. Especially fitted 
for the purpose, a big Bristol plane showed 
in eight flights how vast areas of inaccessible 
and neglected land could be transformed 
into fertile farm land. 

Light planes have long been used effect- 
ively for crop dusting with chemicals.to ¢ 
trol insect pests. Aerial fertilizing has also 


vale ae 


Me Ground part 

i of fertilizer. ‘S 
walkie-talkie s 
by radio instructions to pilot. 


plane scatter tons 
an from left has 
and is directing operation 


gt ah aati 
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been tried on a small scale, For the past two 
years, the New Zealand Air Force has been 
making experimental drops of pelleted super- 
phosphate fertilizer from a one-ton hopper 
ith the fuselage of a Grumman 
juccess of these trials led to the new 
large-scale method. 

A Bristol Type-170 Freighter was chosen 
for its large capacity, low operating cost, and 
ability to operate from grass fields or short 
improvised runways. It was fitted with a six- 
ton hopper, operated by one man in the fuse- 
lage. Simple mechanical controls avoided 
problems of servicing hydraulic or electric 
systems in remote areas. Accompanying 
photos show the resulting fertil plane in 
action, 
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Aids to 
Modern 


Cutting Board Fits Lap. 
ting jobs are easil 
this stiff boa 


TV Seat Is Inflatable. When 
Junior sits on this one-pound 
plastic- balloon hassock to 
watch television, suction 
causes it to grab the floor or 
carpet. When deflated, the 
stool can be folded for stor- 
age. Plastictronics, Inc., New 
York City, sells it for $2.50. 
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ewing and cut- 
at lap level with 
. Constructed so that fabric 
pieces can be pinned to its surface, it has 


Liquid Unsticks Adhe- 
Squeezed from a 
flexible plastic bottle, a 
new liquid, called Quit, 
loosens adhesive bandages 
so they can be removed 
without pulling a patient’s 
ski Patron Chemical, 
Los Angeles, makes it. 


inch markings in a grid pattern for 
materials. Measuring 20 by 87 inche: 
board is priced 
Sons, New York City. 


igning 
the 
$1.29 by John Dritz & 


Shield Catches Grease. 
Propped around a frying pan, 
the spatter shield above has 
a top for keeping bacon warm 
while eggs are cooking. It un- 
folds for use as a cookie- 
baking sheet. Mrs. Letha O. 
W. Cordrey, San Diego, 
Calif., sells it for $1.50. 


Desk Lamp Is Also Wall 
Light. This brass lamp has a 
pendulum-like shaft that piv- 
ots so it can stand on a desk 
or hang by its base from the 
wall. Imported from Italy, it 
is one of a collection of Italian 
lamps sold by Lightolier, Inc., 
New York City, for $19.50 
and up. 


Ball Cuts Water Waste. 
This tank ball and rod is said 
to put an end to running toi- 
lets. Fins cause the ball to 
swirl down to the valve seat 
during flushing. This results 
in seating that stops noise, 
water waste. Chicago Spe- 
cialty Mfg. Co., sells it for 75¢. 


Stationary Iron Clamps 
to Board. Resembling a 
long-necked bird, this elec- 
trie iron presses ruffles, 
puffed sleeves, and other 
hard-to-reach places. Ma- 
terials are drawn over its 
head and . Frank 
Meier, Inc., Menlo Park, 
Calif., prices it at $19.95. 


Tape Marks Hem. Dress- 
makers can mark a hem in 
a minute with the tape- 
dispensing Hemaliner 
above, says the Macton 
Machinery Co., Port Ches- 
ter, N.Y. As a customer 
stands on tumtable, a 
wheel presses tape on skirt. 


ns Hair. 
Plugged into an AC out- 
let, this hair cleaner loosens 
dirt and dandruff, then sucks 
them into a disposable filter, 
It has a rubber brush with 
vibrating fingers that massage 
the scalp. H. C. Paulk, Inc., 
of Topeka, Kan., sells Hair 
Vac for about $15. 


crank-operated can opener 
winds the metal strip smooth- 
ly off a vacuum container. 
Just put the slotted end of the 
crank over the band tab and 
turn. Jifi Sales Co., Milwau- 
kie, Ore., sells the re-usable, 
steel opener for 30¢. 
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Man-Made Lumber Better and Cheaper 


Chips of w f 
k > 


veyer that ly used. 


s quaint as a hand-wrought 


reduce the amount that a ne 


By Frank Rowsome, Jr. 
Ps PHOTOS RY HUBERT LUCKETT 


I cost you, and it may substan 


tially enlarge U.'S. timber resources 


A GOOD-SIZED New Hamps 


is busy 24 hours a day at wh mber—which is ground-up 


ut first glance, like one of the resin under heat and 


industrial operations: they grin ittering promise be 


into bits and remake it int 


in natural lumber 


Far from bein: of chang 


ad ly waste 
ies. E 


ne day mak 


eration that may 
in several U. S. inc 


an 30 percent 


‘ the 
reaches the con. 


the process cou 
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Sawdust-like mix of ground wood and resin 
powder pours into container as worker watches 
Tiscale balance. Mixer overhead, continuously 
adds resin to wood in controlled proportions. 


‘Tongs pull synthetic lumber out of press after 
it has been squeezed at 200 Ib. per square inch 


sumer as lumber. Even at that, a big part 
of this scant third is inferior grade. More- 
over, the characteristics of natural lumber 
are mainly fixed—applications have to be 
governed by what nature built into the tree. 

With man-made lumber, none of these 
limitations apply. Practically all the wood 
can be used, including logs that the boss 
sawyer at a sawmill would call hopelessly 
inferior. The product, too, is of uniform 
quality, with no loss from down-grading. 
Special characteristics that are needed— 


tray to carry the mix into the 
press. “Comb” in man’s hand spreads it on pa- 
per while previons hoards are cooking in press, 


This press makes two boards in each cycle 


for three minutes at 325° F. Boards are run be- 
tween paired bandsaws to trim off rough edg 


hardness, shear strength, moisture resist- 
ance, nail-holding power—can be built in 
at the mill. And because the process, com- 
pared to that of a sawmill, gives a far 
higher yield from cheaper raw material, syn- 
thetic lumber may even cost less. 

‘The dream of turning wood fibers into a 
better board isn’t in itself new; the immense 
waste between forest and consumer has long 
stirred men’s imaginations. But until re- 
cently only the insulating and “hard” boards 
have made a place for themselves, and in 
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Circular ob- 
Dark board is 


lumber looks like this. 


Synth 
j mn of factory roller. 


ject is sect 


both cases physical limitations and manu- 
facturing costs have been restraints. (The 
pal difference between the older 
felted” boards and the new ones lies in the 
use of thermosetting resins for bonding.) 

European mills, spurred by comparative- 
ly meager timber resources, produced a 
successful resin-bonded board in 1947. Last 
year the U. S, Plywood Corporation an- 
nounced plans to build a plant that would 
make a board of this type (PS, June ’50, p. 
205). Meanwhile, other U. S. firms, notably 
the Souhegan Mills, at Wilton, N. H., 
jumped into the market and are now tum- 
ing out millions of board feet a year. 

Souhegan’s main product at present is 
Plaswood, a -inch board used as a base 
for linoleum or floor tile. It is about as hard 
as maple, almost as strong as plywood and 
much cheaper—and builders are using it at 
a rate that keeps the mill on three shifts. 
Raw material consists of the rough, irregu- 
lar scraps that are trimmed off when saw- 
mill slabs are squared up. Chewed up by a 
chipper and a grinder, the wood particles 
that result are almost entirely usable. (A 
small fraction that isn’t fires boilers to heat 
the presses.) Depending on price, the mill 
could equally well use timber straight from 
the wood lot, or old sawmill dust. 

‘The manufacturing process, as the photos 
at Souhegan Mills on the previous page 
show, is essentially simple, though it re- 
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underlayment”; light one is sheathing. 
Corrugated material’ in back is experimental 


quires careful control of variables. Besides 
the linoleum “underlayment,” other prod- 
ucts in the works include core stock for 
furniture veneers, special pressed and ex- 
truded forms, and a new sheathing board 
for construction purposes. 

Future products may not be restricted to 
flat, plywood-like boards. It may even be 
possible to manufacture structural members 
that will replace familiar two-by-threes and 
two-by-fours. Here the problem will be to 
get beam strength to match or excel natural 
wood, something that can’t be done on 
conventional molding equipment. But with 
special presses to apply lateral as well as 
lengthwise pressure, structural beams al- 
most as sturdy as metal ones may be a com- 
monplace in coming years. 

Meantime, it’s the sheathing board now 
being made that has R. A. Caughey, Sou- 
hegan’s research director, particularly ex- 
cited. It makes a building far stronger, he 
points out, than conventional d 
ber sheathing. It resists nail 
ment from wind stress far better than insu- 
lating or gypsum board. It allows siding or 
shingles to be nailed on at random without 
special nails. It makes a house more fire 
resistant, because the resin-bonded wood 
burns unwillingly. And all this, Caughey 
emphasizes, can be had from a waste-prod- 
uct board that cuts costs, saves labor, and 
lessens timber-lot depletion. END 


Jet Engines Swing 
Down for Repairs 

To save precious repair 
time on the ground, Northrop 
now installs the jet engines 
on the Air Force’s F-89 fight- 
er planes on _ swing-out 
mountings. Maintenance 
men need only remove the 
cowling and pull the power 
units down and outward to a 
convenient waist-high posi- 
tion, (right). It’s not even 
necessary to disconnect con- 
trols, electric wiring, or oil 
lines. When the repairs are 
finished, mechanics operate a 
built-in hydraulic pump that 
lifts the engine back up. 


New Lincolins for '51 Look Longer and Live Longer 


Binoculars Give Wide View 

Settinc a new style in binoculars, this 
rectangular-lens sport glass replaces the 
usual circular view with an oblong one 
set). Its wide field of vision, which con- 
forms more nearly to that of the human 
eye, is said to make action on a ball field 
or theater stage easier to follow. The three- 
power glass, weighing about six ounces, is 
manufactured by Wide Vision Optics, Inc., 
of Chicago. 
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Wirnour changing length, 
the Lincoln and Lincoln Cosmo- 
politan for 1951 have been made 
to look longer. ‘This is achieved 
by extending the lines of the 
rear fenders. Both cars have 
slightly boosted  horsepower— 
from 152 to 154. Closer bear- 
ing fits on crankshafts and con 
rods reduce engine noise. Alloy- 
iron blocks increase engine life. 


Moving Belt Speeds Grocery Checkout 

Snown below in use at an Atlanta super- 
market is a faster checkout counter de- 
veloped by the U.S. Department of Agri- 
cult Built into the counter is a motor- 
driven belt on which the customer places 
her groceries. The checker rings up the 
price with the right hand and with the left 
hand places each item into the grocery bag 
standing in the open well. The register 
totals the bill and makes the correct change. 


International News Photos cameraman gets set 
for ringside shot in opening moments of Louis- 


Quick-Print 
Camera 
Turns Pro 


Once called a party camera, the print- 
in-a-minute Land is now paying its 
own way as a full-fledged professional. 


By Sheldon M. Gallager 


FEW months ago a New York news 

photographer pushed an odd-looking 
camera into a boxing ring and snapped an 
action picture of Joe Louis taking a poke 
at Ezzard Charles. A minute later, he 
peeled a finished print from the back of 
the camera itself, slapped it on a wirephoto 
transmitter, and sent it out to newspapers 
all over the country. Total time: about six 
minutes from camera to California. 
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Charles fight at New York's kee Stadium. 
Land camera is fitted to back of Speed Graphic. 


‘The camera that made this possible was 
the self-developing Polaroid Land camera 
that uses a special chemical process to turn 
out a finished print 60 seconds after you 
snap the shutter (PS, May ’47, p. 150; Feb. 
*49, p. 232). Considered a novelty when 
it first went on sale in 1949, it is now earn- 
ing its keep in a variety of jobs where 
speed and certainty pay the bill. A few of 
these uses are shown on this and the follow- 
ing pages. 

Adding to the camera’s versatility is the 
recent introduction of black-and-white film. 
Producing clearer, sharper images than the 
original softer-toned sepia, it also lets you 
control contrast better by varying develop- 
ing time. Where lighting is flat with few 
highlights and shadows, you can increase 
the normal time to heighten the contrast. 
On the other hand, pictures that are too 
harsh and contrasty can be softened by 
cutting the time. 

The earlier film left a thin layer of spent 
developing reagent on the face of the print 
that collected dust while it was wet and 
caused cracking when it dried. Now this 
sticky layer is carried away on the neg- 


ative, leaving the print dry and flexible. 

To simplify the ca use, both shut- 
ter speed and lens opening are combined 
in a single, numbered control, providing 
eight settings from £/11 at 1/8 sec. to £/45 
at 1/60 sec. For accuracy in determining 
exposure, you can get a special Polaroid-GE 
light meter calibrated in numbers corre 
sponding to the camera settings. And if 
you flub a picture, you can tell right 


ses Polaroid Land 
's pose for famous 
ston, eliminating 


ist Jimmy Hatlo 
to record a mod 


and sent by wire 
luring 
pefore end of second, 6 minutes late 


away and can thereby shoot it over at once. 

To meet growing demands for the cam- 
era, the Polaroid Corp. is already planning 
new versions, some simpler and less expen- 
sive than the present $89 model, others 
more elaborate with high-speed shutters 
and faster lenses. Now available are a set 
of filters and close-up lenses, each mounted 
in its own adapter ring to speed changing, 
and a tape measure that shows field size 


By Jiraya 


painstaking sketches formerly required. At right 


is finished cartoon, reproduced through courtesy 
of King Features ‘Syndicate and Jimmy Hatlo. 
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p, devised by Youngstown, is first arranged to suit customer, then photo 
planners see exactly how their real graphed by Land camera, and prints are given 


lets home 


kitchen will look—long before they buy. Model to prospective clients to take with them. 


Bank appraisers use 60-second snapshots to Fre ippers use 

help verity. reports tion of cargoes at receiving points to validate 
Real estate agents also use ‘ claims, In same way, camera is used by 
house-hunting clients with on-the-spot pictures. tors to authenticate’ insurance claims. 


p, oscilloscope readings are 
for quick analysis by Land camera 
laced in front of hooded tube. Mour 

microscope, camera makes photomicr 


f students in 
doing 


don 
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and correct focus for any camera distance. 

On the battle front, the quick-print cam- 
era is certain to aid patrols photographing 
enemy installations. Aerial mapping crews 
may also use it to make sure their regular 
cameras have covered all the necessary area 
before returning home. 

And in at least one instance, the versatile 
camera has already become a hero on the 
home front. Florida news photographer 


Pat Ford sneaked one into a Ku Klux Klan 
rally, caught one of its leaders with his 
hood down, and snapped his picture. The 
enraged Klansmen smashed his camera, 
but the picture, removed seconds earlier, 
was safely hidden inside his undershirt. END 


For critical focusing, image can be 

rectly on ground glass, inserted in back of cam- 
era before film is put in. A standard replace- 
ment glass for 3% by 4% plate camera will fit. 


Ree 


New black-and-white film permits control of 
contrast by varying developing time. Photos 
above haye identical lighting, but one on right, 
developed longer, shows heightened contrast. 


HOW LAND CAMERA WORKS 


positive 


1 Sueciat film has 
rolls, one of positive 
paper and one of nega- 
tive, ‘connected to mage leader. Attached to 
positive are eight » one for eacl ict 

that hold jellied developing reagent. In the tak: 
ing position, only negative is exposed to light. 


After picture is 

taken, leader is 
pulled out through bot- 
tom of camera until it 
automatically stops. This 
advances both the rolls 
simultaneously, pulling 
negative around in contact with positive paper 
and forcing both through two rollers, Pressure 
of rollers breaks reagent pod, spreading devel- 
oping chemicals evenly Ticwesn two sheets, 


sitver 
NOT USED IN FORMING. 
NEGATIVE 15 DEPOSITED, 
TO FORM POSITIVE PRINT 


3 In one minute, reagent chemicals first de- 
velop negative image, then dissolve unused 
silver left on negative and deposit this on posi- 
tive paper. Silver forms positive image, exact 
reverse of original negative. When image is 
complete, chemicals automatically stop action, 
and print becomes permanent. It is then peeled 
off negative and removed from back of camera. 
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gine. The low-slung, 1 
Jeep Power Plant Starts Jets (inset), developed by O. E. Szekely 

Tue three-wheeled Jeep seen maneuver- _ciates, of Philadelphia, can scoot like a 
ing easily under the wing of a Grumman _ around the limited and often plane-cluttered 
fighter at right above is a self-propelled elec- flight deck of a carrier. It has front-wheel 
tric power plant for starting the plane’s jet drive, and steers by a single rear wheel. 


Bridge Raised by Its Own Boots 


ips to Foil Floods 


Wuen flash floods 
hit the Blue River near 
City, Mo., next 


pan. railroad 
bridge will be lifted 
off its concrete sup- 
to clear the 
raging waters. Cable- 
winding drum hoists 
in the four corner 
posts will raise the 
$20-ton bridge three 
feet above high-water 
level in 30 minutes, as 
shown in drawings. 


Tue artificial res- 
pirator shown being 
demonstrated at right 
automatically prevents 
harmful lung _ pres- 
sures while rev 
victim of asphyxiation. 
A two-valve unit reg- 
ulates intake of oxygen 
and stops it when the 
patient exhales. Called 
a Pneolator, it is made 
by the Mine Safety 
Appliances Co., Pitts- 
burgh. 
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Combining giant strength with a deli- 
cate touch, air brakes can weigh loads, 
figure speeds, detect and halt skids. 


By Bill Reiche 


DRAWINGS BY RAY PIOCH 
Wie your newspaper headline screams 
Dead as Express Plows into Stalled 

Train,” you can be pretty sure that it wasn't 
failure of the brakes to stop the train that 
did it. In 35 billion passenger miles on 
U.S. railroads in 1949, not one passenger 
was killed as a result of defective brakes. 
This admirable situation stems from an 
idea conceived by the great George Westing- 
house 82 years ago. Up to that time trains 
were stopped by having brakemen rush from 


dbrakes. ‘This was so 
ineffective that trains did well to stop in the 
right town. West 
nghouse read that compressed air was piped 
3,000 feet to drill a tunnel in Italy and fig- 
ured that it could be run the length of a 
train to apply brakes. It could be and he did. 
But there’s more to modern air brakes 
than substituting for a scurrying brakeman. 
There has to be, because bringing a long ex- 
press to a fast, smooth stop is vastly differ- 
ent from reining in your sedan at a red light. 


car to car setting 


much less at the station. 


Modern train brakes weigh the loads in each 
car to choose best braking pi ; adapt 
themselves to varying car speeds; and com- 


bine the brute strength needed to deliver 
millions of pounds of pressure with the del- * 
icacy needed to prevent a single wheel from 
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Brakes Of. This schematic diagram across 

two pages shows principle of modern air 
brakes. Locomotive air compressor, usually 
steam-driven, automatically keeps up’ pressure 
i reservoir, Train brake valve, fe 
is complicated rotary valve that acts as 


BRAKE OFF 


central braking control. Its primary job is to 

vary the pressure in the train line, which is a 

continuous air connection back to the end of the 

train, Here the train valve is in “brakes-off 

postion” and is delivering air pressure of about 
10 Ib. per square inch to train line. 


Brakes On. To make a fast stop, engineer 
swings over train brake valve, cutting off air 
from main reservoir and blowing off pressure in 
the train line. The valve position shown in the 
diagram is known in railroad lingo as “the big 
hole” and is the one used for emergency stops. 
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For more moderate application of brakes, engi- 
neer moves handle to “service position,” which 
causes a more gradual reduction of train-line 
pressure. He can also move lever to “lap posi- 
tion,” which holds line pressure at_reduced 
level for steady, moderate braking effect. 


Train-line air has entered the car control 
valve above, pressing the piston inside to 
the right. This opens a feed groove at bottom 
of piston, letting air past to charge up the 
auxiliary air reservoir—there’s one in each car— 
to train-line pressure, Compressed air is ex- 


cluded from line to brake cylinder, which is 
vented to outside air. Brake shoes do not press 
on wheels in this position, which is normal one 
when train is running under pull from the loco- 
motive, Any slight air leakage is made up via 
train line from the main reservoir. 


A Falling, pressure in the train line triggers 
brakes by means of car control valve. Less- 
ened line pressure moves piston to left, closing 
feed groove and preventing loss of auxiliary- 
reservoir air to train line. Slide valve uncovers 
port leading to brake cylinder, and auxiliary- 


tank air moves brake piston. This operates link- 
age to force brake nice a me wheels. Release 

brakes is reverse of pies train-line 
pressure rises, control piston slides back, cutting 
off and venting brake cylinder. Line recharges 
auxiliary reservoir. 
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locking and sliding along the slippery rails. 

The first air brake worked in the obvious, 
positive way: air from the locomotive ac- 
tuated brake cylinders in each car that ap- 
plied brake shoes to wheels. The difficulty 
here was that if the train line or the train it- 
self broke apart, air escaped and there was 
no braking power at all. 

Within a few years Westinghouse devised 
a negative-action brake, the kind still used, 
in which locomotive air feeds reservoirs in 
each car and also acts as a control. With 
this system rupture of the line or train causes 
all brakes to set automatically. 


How to Stop a Train 


Let’s see what happens in a train when 
the engineer moves the brake lever. Up in 
the locomotive there’s a big air compressor 
and main air reservoir, a train brake valve 
that quarterbacks the whole team, and the 
locomotive’s own “personal” brake system. 
Running back are air hoses that make up the 
train line. In each car there's the car con- 
trol valve that takes the orders sent via the 
train line, an auxiliary air tank, and the 
brake cylinder that does the actual work of 
pressing shoes against wheels. 

When the train is made up, air hoses are 
linked and the reservoir in each car is 
charged with air at 110 pounds per square 
inch in passenger trains and 70 or more in 
freights. In each car the control valve feeds 
the train-line pressure to the auxiliary res- 
ervoir, and opens the brake cylinder to out- 
side air, releasing the brakes. 

When the train is,moving and the engi- 
neer moves the brake lever to service posi- 
tion, air from the main reservoir is cut off 
from the train line. Simultaneously, some 
train-line air is allowed to escape. 


Train-Line Pressure Is the Control 


Reduced train-line pressure on one side of 
each car control-valve piston moves it over, 
closing a feed groove. This bars escape of 
air from the auxiliary reservoir back into the 
train line, now at lower pressure. At the 
same time a slide valve attached to the pis- 
ton closes the brake-cylinder vent, and feeds 
auxiliary-chamber air to the brake cylinder, 
forcing brake shoes against the wheels. 

To keep the brakes on just this amount, 
the engineman moves his lever to lap posi- 
tion, which stops loss of air pressure from 
train line and movement of air into brake 
cylinders. For increased braking, he returns 
it to service position, line pressure falls fur- 
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ther and more air enters the brake cylinders. 

For an emergency stop the lever is thrown 
into emergency position, causing rapid loss 
of train-line pressure and a rush of all res- 
ervoir air into the brake cylinder. 

Present brakes have a larger car reser- 
voir, divided into service and emergency 
sections. Routine braking is as described 
above, but when an emergency stop is neces- 
sary, air at maximum pressure is loosed from 
both tanks into the brake cylinder. 

This emergency air also performs an im- 
portant function in hastening the release of 
the brakes, which is done by reversing the 
application procedure. Train-line pressure 
is raised, the control valve disconnects res- 
ervoir and cylinder, opens the brake cylinder 
to exhaust, and permits the train line to re- 
charge the reservoir. The two-part reser- 
voir speeds this process; both brake-cylinder 
and reservoir air temporarily discharge into 
the train line, the reservoir being subse- 
quently recharged from it. 

That's a bone-bare description of air 
brakes. Today there are some pretty fancy 
refinements. Brake power must be varied so 
that it will work equally well on a 30,000- 
pound empty and a 230,000-pound loaded 
car. This was one of the many problems 
solved in Wilmerding, Pa., a little town 
where the Westinghouse Air Brake Co. 
makes most U.S. railroad brakes. 


Slack Snaps the Whip 


If brakes do not work uniformly, slack ac- 
tion between cars can build up so forcibly 
as to damage cars and loads. Slow braking 
in rear cars may cause them to plow ahead 
and lift a car off the tracks; slow release 
action in rear cars may snap a train in two. 

Two devices were developed to meet the 
problem. One ascertains whether the car is 
loaded or empty by means of a piston that 
measures the extremes of spring deflection, 
\dicating empty or loaded condition. Bral 
ing force is automatically set accordingly. 

This is all right for a coal gondola, which 
is either empty or full, but not for a boxcar, 
which might be partially loaded. A more 
discriminating mechanism, which measures 
the amount of spring deflection and sets a 
valve for exactly the right brake pressure, 
does the trick. 

Subway brakes call for a similar mecha- 
nism. Here slack isn’t as important, because 
there isn’t as much of it. However, brakes 
must stop a subway train just as fast when 
it's jammed as when it’s empty, since trains 


he componen wdividual freight car’s 
brake system are closely grouped and clearly 


fit their stations snugly and a motorman may 
not know the size of his load. So Westing- 
house has an answer: as doors open a 

cach stop, the passenger load is “weighed 

by an automatic control that sets the right 
brake pressure. 

Payoff in stopping a train is on pounds of 
brake-shoe pressure compared to car weight. 
At speeds below 20 m.p.h., 100 percent of 
the weight in pressure is okay; above 65 
m.p.h., 250 percent is required. How could 
the brakes tell how fast the car was moving? 

The answer is to make axle r.p.m.’s elec- 
trical messenger boys. Now cars on some 
crack trains have special DC generators 
driven by their axles. The axle revolutions 
then produce voltage in proportion to speed. 
‘Through a set of relays, which react to dil 
ferent voltages, the b ylinder pressure 
is maintained exactly right at all speeds, 


Problem: Which Wheels Are Skidding? 


If your car skids as you b 
pery pavement, you ease up on the brake 
pedal, permit the wheels to turn again, and 
regain braking efficiency. In railroads, it’s 
also important to minimize the locking of 
wheels. But the engineman doesn’t know 
which cars are sliding—and he wouldn't 
want to release all brakes to unlock a few 
wheels. 

An ingenious gadget was invented that 
senses when wheel deceleration is rapid 
enough to mean locking. Mounted on the 
end of each axle, it employs an inertia wheel 


shown in this “below decks” photograph. ‘The 
railroad worker is tightening a connection. 


that unseats a valve when the retardation 
te is too great. This relaxes brake-shoe 
pressure and the wheels pick up speed. The 
Decelostat has contributed heavily to the 
silk-smooth operation of crack trains, 
Changes of air pressure in a train line 
move at 650 m.p-h., which is fast, but it 


tem has been devised in which electricity 
orders at 186,000 miles a second to 
solenoids, in each car, that work control 
valves. This most precise brake system 
switches off a light if a circuit is broken and 
enables the engineman to locate the break 
at once. He can then switch to conventional 
air operation at the turn of a lever. 
Westinghouse’s most impressive research 
tool is a test rack incorporating all brake 
equipment for a 150-car train, with 7,500 
feet of train line coiled in its 100-ft. length. 
It can duplicate every condition encountered 
in stopping a long freight train, The men 
of Wilmerding can make up to 12,000 
brake sets a month, worry about such di- 
verse problems as developing a 60,000-hp. 
braking system for a South American ore- 
carrying line and how to keep wasps from 
nesting in brake valves in Wyoming. They've 
also built a locomotive brake valve that 
whistles like 22 starving peanut vendors if 
the engineman takes hi: nd off the brake 
lever, and after four to six seconds sets the 
brake automatically. END 
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Patchwork Sports Car 
Hits 105 M.P.H. 


RODUCT of a year’s spare-time work 
this homemade sports car was built by 
Be et \ Tom Story, foreman of a body shop in Port 
land, Ore. With a wheelbase of 97 inches, 
the car is really low-slung: the top of its 
Lincoln windshield is only 46 inches above 
the street, though the car still clears the 
ground by 5 inches, Its engine is a reworked 
Ford V-8 “60” with twin carburetors. It 
now puts out 113 hp, at a compression ratio 
of 10% to 1. 

Story used the springs and rear axle from 
: a Willys, a Mercury grille and_ steering 
oot Mtet drs were Torey hal wheel, Chevrolet front fenders, and the 
from 10-gange molybdenum steel. In top ph 
to builder is shown alongside his auto cre 


ar 
Pontiac. The 2,080-Ib. car 
has been clocked at 105 m.p.h 


fenders from 


Special heads and other modifications almost — Floc d seats are built so low that the 
double power of Ford engine. It's mounted well _ drive-shaft tunnel serves as an arm rest in cen: 
back of the radiator for better balance and in- _ ter. Upholstery is yellow and white.plastic ma 
creased traction on rear wheels, terial. Outside finish 


Lie-Down Patient Gets Tab! 

To srinc comforts within easy reach of 
a patient who cannot sit up, a Seattle in- 
ventor, Paul A. Carlstedt, has devised the 
Li-Abed Table. Attached to a bed and 
counterbalanced by a spring, it may be 
swung into place or out of the way (lower 
view) by the patient. A panel holds a 
book for reading (top view); reversed, it 
has a mirror for make-up or shaving, and 
pockets for toilet articles. 


Ear Valves Strain Out Noise 

Worn like ear plugs by workers and 
troops, “sonic filters” exclude loud noises 
without obstructing weaker ones. Wearers 
can converse in normal tones in a riveting 
plant or under gunfire. A sensitive quick- 
acting valve in an air passage closes mo- 
mentarily in response to the sudden air 
pressure of a sharp noise, and then re- 
opens. The precision-built device, called 
the Lee Ear-Valy, sells for $4.95 a pair. 
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Snow Gauges Predict Run-Off 
How much water will this winter's snows 
supply to spin turbines and irrigate ranches 
next spring and summer? Snow gauges, on 
15-foot towers dotting California moun- 
tains, tell the story. Atop each tower an 
open container, holding a measured amount 
of salt water, collects and melts falling 
snow. Power-company men check the 
depth of liquid with a measuring stick, 
above, to predict the coming run-off. 


Trailer Strings Power Lines 

Tuner power lines slide simultaneously 
‘over crossarms when the Southern Cali- 
fornia Edison Company's triple-reel trailer, 
below, goes into action. Wire being strung, 
fed from a trailer at one end of a working 
section, is drawn taut by this trailer at the 
other end. A Chrysler industrial engine 
powers all three reels. Two men turn small 
wheels operating guides that keep cables 
moving evenly across drums. 


2 
Ge 


Super Connie 
Set for Turboprops 


CENTLY there soared through Cali- 
fornia skies an air liner that was at the 
same time the newest to take wing and one 
of the oldest now flying. The triple tail 
clearly identified the ship as a Constellation. 
But something had happened to the fuse- 
lage. The passenger compartment had been 
stretched some 18.4 feet to produce the 
prototype of a new plane, the Super Con- 
stellation. 
Lockheed officials had decided that they 
needed a plane to bridge the gap between 
present piston-engined transports and the 
all-jet jobs now on the drawing boards. 
Such an in-between type would meet com- 
petition on the world’s airways until jet 
transports were actually here. And by re- 
building an existing plane instead of design- 


‘The new Super Constellation seems to dwarf 
the present Connie beyond it. Yet wing span 
of 123 feet and height of 19 feet remain the 
same, Only the length has changed. 


—E — 


as 


Lengthened liner had 10 feet added to the 


ing a new millions of dollars and at 
least three years’ time could be saved. 

‘After studying what this transition plane 
would have to do, engineers concluded that 
an elongated Connie might fill the bill. So 
they took an old ship—coincidentally, the 
first Constellation ever built—and went to 
work on it. 

First they built three supporting cradles, 
one under the nose section, another under 
the wings, and a third under the tail. After 
removing floor beams and wiring, they took 
a portable electric saw and sliced the fuse- 
lage completely around in two places. One 


Cut-apart plane is supported by special wooden 
cradles. New stringers and skin section were 
overlapped a foot for added strength. Entire 
rebuilding job took four months. 


cut was made just ahead of the wing and 
the other just behind it. The resulting three 
sections were then separated a predeter- 
mined distance. New stringers and rings 
were added in the open places and a new 
aluminum skin section—tapered to conform 
to the original contours—was riveted in place. 
The total length added was 220.8 inches. 

Over-all length of the new transport is 
118 feet, 7 inches. It can now accommodate 
ay many as 110 passengers, 41 percent more 
than the old plane. Baggage and cargo ca- 
pacity has been upped 72 percent. Addi. 
tional changes include a combined electrical 


Main cabin is 83 feet lon; 
foil is used to insulate the pressurized plane 
against low temperatures at 30,000-foot alti 
tudes, Tanks carry water ballast for test 


Crinkled aluminum 


iG . 
AS i 


x < . 
w length of plane: 113 feet, 7 inches. 


and pneumatic de-icing system, and wing- 
tip fuel tanks for long flights. 

Basic power plant in the production 
models will be four 2,700 hp. Wright 
Cyclones. But the engineers are looking 
ahead. The ship can also use 3,250-hp. com- 
pound engi ston jobs with exhaust tur- 
bines. Finally, the ship can take turboprops 
when they get the nod for passenger use. 

With turboprops, the 65-ton giant will 
cruise at better than 400 m.p.h. Lockheed, 
with $50,000,000 in orders already on the 
books, expects to start deliveries late this 
year. END 


like this one will boost the 

ylinder Wright piston engine 

3,250 hp. Wings are strong enough to take 
even more potent turboprop engines in future, 
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New Chevvie 
Looks Sleeker 


Loncen, lower lines and bigger “Jumbo 
Drum” brakes highlight a general facelift- 
ing job on the 1951 Chevrolet. The new 
brakes are self-energizing and, according 
to the manufacturer, require 25 percent 
less pedal pressure. Rear-fender crowns 
have been raised and the amount of chro- 
mium trim on de luxe models increased. 
The convertible features a big rear window 
of flexible plastic, tripling visibility in that 
direction. For safety all control knobs are 
recessed beneath the instrument panel. A 
rounded ledge above the panel protects the 
windshield from instrument-light reflections. 
The radiator grille has been restyled and 
simplified, with the two lower bars extend- 
ing across the fenders to form a semicir- 
cular frame for the parking lamps, Bumper 
guards and hood ornament are restyled. 


Double-Deck Aerial Freighter Breaks Load-Carrying Records 

By riv1nc 50-odd tons of cargo halfway mile total would require twenty C-47 trans- 
across the continent on an Air Force test ports. Photo shows the. new double-decked 
mission, this XC-99 transport has broken _ air freighter and some of its load, which in- 
all load-carrying records. The 200,000-ton- cluded forty-two 2,300-Ib. plane engines. 
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Jeep TV Camera Gets the Action 
Fast-action football and other sporting 
events leap smack into the living room 
through the jeep television camera above. 
The mobile rig follows athletes for thrilling 


close-ups, while other cameras get views at 
medium and long range. Sid Sanner, engi- 
neer for station KTTV in Los Angeles, con- 
trived the mounting by removing the pan- 
ning assembly from a TV dolly and instal- 
ling it on a jeep trailing 800 feet of cable. 


Glass Boat Weighs 75 Pounds 

Ove man can carry the lightweight boat 
at left, and its motor too. Designed by a 
British inventor, this three-seater dinghy 
has a molded hull of spun glass mixed with 
expanded ebonite, and weighs only 75 
pounds. A ¥-hp. outboard motor propels it 
at four mp.h. A carrying harness aids in 
transporting it to and from the water, 


What's This 
For? 


I's a chimney broom. The stel-bladed brush collapses to the folded 
[pontion shown, 10 that You can push i all the way up a chimney 
From your kitchen or basement with « 40-foot ste! push rod. When 


‘oot out of the chimney. Called the 
Ihae been introduced by the Flour 


JANUARY 1951 [53 


Truck Cab 
Tips Up 
for Service 


PS PHOTOS BY MUBERT LUCKETT 
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Power-lift cab on new White 
truck can be raised at the 
tum of a key in less than 
30 sec. to give mechanic 
bench-high access to 
all parts of the engin 


Aptaecee it may look like a conyen- 
tional cab-over-the-engine truck or trail- 
er tractor, the new White Motor Company 
version has a power-lift cab that simplifies 
engine maintenance and repair. Unlocking 
and operating a conveniently located control 
handle lets you raise the cab quickly to give 
easy access to the engine and accessories. 
Ingenious linkage and universal joints make 
it unnecessary to disconnect any of the driv- 
ing controls such as the steering column, 
gear-shift lever, or brakes before raising the 
cab to its tilted position. 
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I'd like 
to see them 
make... 
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Rubber tire patches with tabs on the fabric 
separators that cover the sti 

grasping the tab and pulling, you 
fetach the fabric from the Tubber patch— 
Edward Olasz, New Brunswick, N. J. 


A hitch for converting a wheelbarrow into 
an automobile trailer, Would serve fine for 
carting garden debris and other trash for 
dumping, saving interior of car from scratches 
and dirt.—Gilbert Roberts, Albany, N.Y. 
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Lighter-fluid cans with built-in screwdrivers 
sized to fit the filler screws in cigarette lighters. 
This would eliminate hunting for a screwdriver 
—or even fishing for a coin—every time you fill 
up—Sam Shelton, The Brons, N. Y. 


aoe 


A pressure canner with a spigot. Then, after 
the cover is removed, the hot water could be 
drawn off. No need ‘to lift the heavy water- 
filled canner or to remove the jars until 
cold.—Mrs. E. Meneghini, Norway, Mich, 


Ready-made frosting in 


disposable plastic 
tubes, made to fit interchangeable decorating 


n ‘ould eliminate fuss of making frost- 
ing and filling and cleaning fabric or metal 
gadgets Patricia McGrath, Essex, Conn, 


Treated Gun Case Prevents Rust 

Tue hunter above is using a Pro-Tek gun 
case to keep his shooting iron from rusting. 
It’s made of a heavy, machine-stitched paper 
that has been impregnated with a new 
chemical, called VPI and developed by the 
Shell Oil Company. Its vapors do not absorb 
water but chemically inhibit rust. It's sold 
for $1 by Pro-Tek, Burlingame, Calif. 


Loxow TV fans got a bird's-eye view of 
their home town recently without leaving 
their armchairs when the British Broadcast- 
ing Corp. sent a television camera crew up 
in a Bristol cargo plane (above). A portable 
transmitter in the airplane relayed the aerial 
scene down to the ground station during the 
experimental telecast. 


Homemade Racer Hits 176 M.P.H. 
Onty 17 feet long, the tiny racing plane 
med, built, and flight-tested 
, of Detroit, a double am- 
putee. The midget racer, which has done 
176 mp-h., has unusual inverted-gull wings 
that double as part of the undercarriage. It 
also sports such special instruments as a 
stall indicator and an electric lap counter. 


Land Cleared with Battleship Chain 
Tue mammoth 25,000-pound chain shown 

above is dragged along by two 148-hp. 

Diesel tractors to clear Texas pasture lands. 


Trees up to 22 inches in diameter are easily 
ripped from the earth by the 262-foot chain 
that once hauled a battleship anchor from 
the ocean bottom. It’s said to clear 40 acres 
of ground in an hour. 
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Movies 
- Put San Francisco 
e in New York TV 


From approxim: e used by TV 
camera, top, picture shows how cable car looks 
with movie background off, Lower photo shows 


effect of switching on projector, behind screen 


In New York, these pictures are combined 
with actors and simple but imaginative sets 
to bridge the 3,000-mile gap. 

The TV audience sees the familiar ch: 
acters—in } York—but against setti 
unmistakably San Franciscan, such as insit 
a cable car moving up the steep hills, in a 
speedboat in the bay, or in a living room 
with Golden Gate bridge seen through a 
window. How video magic does the trick is 
shown in photographs on this spread and on 
the next page. 


what the audience sees: Claudia and 
Cliff in a cable car moving up a San Francisco 
‘street. Photo was shot from receiver screen, 
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Special Holmes 16-mm. projector, in porta- to convert 24-picture-per-second movies to 


ble soundproof booth, is used by N.B.C. to match 30-picture~ second TV scanning, is 
create movie backgrounds, Projector, designed parallel to screen. Mirror changes light direction. 


1 photographs help create the San Francisco can be seen behind the “windows” of the set. 
atmosphere, too. In picture above, giant en- Photograph gives an unusual effect of depth, 
largement of a vi of the Golden Gate bridge making a realistic scene when televised. 
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Keeping the 
Home Shipshape 


Hate to clean the electric stove? Cover the 
reflector pans under the burners with alumi- 
num foil. Foods that spatter or boil over will 
be caught by the disposable foil. 


s your family fond of pancakes or french 
fries? To keep the platter hot between serv- 
ings, cover it with a deep cake pan, ‘Screw 
a knob in the bottom for easy handling. 


The cords on metal Venetian blinds wear out 
from rubbing against the sharp edges. If you 
wax the cords by rubbing them over a block 
of beeswax, they will last much longer. 


An emptied metal aspirin box makes a good 
depository for used safety-razor blades. When 
filled with blades, the covered box can 
safely discarded with other rubbish. 


Please turn the page for five more suggestions. 


Hang your garbage pail from a back-porch 

upright or a fence post. Lifting it from the 

ground prevents dogs and cats from upseting 
can and also keeps the bottom dry. 
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Keeping the Home Shipshape 


The handle of a vise often slides down with 
a bang and pinches the fingers. Wrap friction 
tape around the sliding handle just ahead of 
the knob on each end—no more pinching. 


To make cellar stairs or slippery outdoor 
arches: gkitoscoksmmiscam equal qeantity.oe 
ine white sand ‘inthe final coat of 

enamel. Stir frequently while applying. 


Discarded phonograph needles make good 
glazing Foe Holding i needle shank flat 
against » di is down below normal 
Duiyilnse Eamtelke of shank expoekil 


You can salvage those stubby peneil ends for 
further use with a bit of lange radio spaghetti 
tubing. Two stubs with eraser 

in the tube then give you a two-ended pencil. 


Baby foods are easily heated in Pyrex custard feeding tray, cut holes in a piece of plywood, 
cups set in a pot of hot water. For a handy glue on spools for feet, and coat with lacquer. 
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Prone Cyclist Seeks Speed 

Wuen Victor Proctor mounts the motor- 
cycle above, it fits him almost as closely as 
his clothes. For an attempt to break the 
world’s speed record, pending as this was 


Plastic Screws Are Strong, Too 
Mane of plastic with metal cores, the new 
screws below combine advantages of each 
material. They eliminate insulating bushings 
and washers in electric switches and absorb 
vibrations in sound equipment. Metal cores 
give strength and contain the driving slots 
in the heads. Samples include one cut away 
to show the core. They're made by Forman 
Insulating Screw Corp., New York City. 
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written, the South African racing driver has 
streamlined a two-cylinder Vincent machine. 
Lying prone to ride it, he tucks legs and feet 
into grooves in the metal fairing, reducing 
wind resistance to a minimum. Proctor holds 
the South African record at 136 m.p.h, 


Nozzle Knob Adjusts Hose Spray 

Twininc a knob on the garden-hose noz- 
zie at left gives any of 27 varieties of spray, 
from fine mist to a full-pressure stream. A 
finger’s touch also turns off the water at the 
nozzle. Said to be precision-built, durable, 
and corrosion-proof, the fingertip nozzle is 
offered by the Elkay Mfg. Co., of Beverly 
Hills, Calif. 


Eye Shield Fitted to Torch 

CLAMPED on an oxyacetylene welding 
torch, the eye shield below frees the user 
from wearing goggles, say two Shreveport, 
La., machinists who designed it. They say 
it’s particularly useful to eyeglass wearers 
who need specially fitted goggles, or to be- 
ginners who must pause frequently to ex- 
amine their work. The tinted lens is easily 
adjusted in a ball-and-socket mount. 


Problem: How to Keep 
The UN from Sneezing 


By Bill Reiche 


PS PHOTOS BY W. W. MORRIS 


ET aviation’s supersonic wind tunnels 
move over and make room for a low- 
speed cousin that is making a major and 
unique contribution to science’s war against 
atmospheric pollution. 

In its breezeway test chamber, miniature 
stacks belch smoke that attacks model “ 
tim” buildings, while scientists play tricks 
with the aerodynamics involved when 
smoke and air currents get together. 

Everyone knows smoke is a dirty nuisance 
that cuts property values and is injurious 
to health. It has been a critical community 
problem in St. Louis, Pittsburgh, and Los 
Angeles, and a matter of concern in scores 
of other cities. 

Precise firing of boilers and the use of a 
uniform grade of coal can cut the objec- 
tionable fly ash to a minimum, and electro- 
static precipitators can remove most of the 
remainder. What concerns the conscientious 
industrialist are the invisible companions of 
smoke—fumes and gas. 


Electrically-heated coils in the smoke gener- 
ator, below, tum oil into a fox that resembles 
stack gas, e be 
oayanh oan the’ product 


The problem is causing gray hair among 
the upper echelons of Consolidated Edison 
Co., the giant utility that provides New 
York City with electricity. It is conceded 
that the sulphur dioxide discharged as the 
result of coal-burning fires is neither pleas- 
ant nor healthful to breathe, especially 
when it reacts with moisture in the air. The 
475-foot stacks of Con Edison’s Waterside 
generating plant, on Manhattan's East Side, 
however, were considered tall enough to 
spew the gases harmlessly into the «atmos- 
phere. But that was before the United 
Nations erected its 540-foot Secretariat 
Building about 900 feet north, The new 
UN building is 100-percent air-conditioned, 
meaning that all its air is drawn in by fans 
at various levels. 

The utility company was literally stinking 
up the premises of a distinguished interna- 
tional neighbor. Then the question was 
brought up of what the obnoxious gases 
and fumes might do to the handsome mar- 
ble facing of the UN building. Con Edison 
quickly realized that it must step up its 
program of research into smoke and gas 
control. 

It had already commissioned the Research 
Division of the College of Engineering at 
New York University to build a wind tunnel 


Three flow meters of various sizes, below, 
measure air going through tunnel’s 

s, since velocity of “gas’ relation to 
that of wind is of vital importance in tests. 


ion. Models above nm with “sme 
plant shroud t 


conditionin 


the bu fi 3 skyscraper may, at the moment pic 
same dire as in the tunt ve been “inhaling” sulphur dioxi 


JANUARY 1951 [65 


ws over the “300-ft.” stacks 


An engineer tov 
al model of Con Edison's pro- 


of an experim 


which the actual physical factors and 
major air movements could be duplicated. 
Into the breezeway, built by NYU scientists 
headed by Professor Gordon H. Strom, went 
a model of the UN edifice. The tunnel, more 
than 50 feet long, 3% feet high, and 7 feet 
wide, has a useful working length of 27 feet. 
Winds up to 25 m.p.h, are created by a four- 
bladed, eight-foot propeller powered by a 
DC motor, A speed coniroi on the ‘motor, 
plus fine adjustment of the exhaust vent 
make possible hairline control of the wind 
speed in the tunnel. A 10- by 13%-foot in- 
take is covered with three layers of fine 
plastic screening to reduce the turbulence 
of the air. 

First step was to install building models in 
the working area. These include a smoke- 
producing unit, the “target” unit affected, 
and any nearby structures that could affect 
the smoke tr The smoking unit's stack 
is connected to a pipe leading from the 
blower and smoke generator. Three flow 
meters of different sizes measure precisely 
the amount of air sent through the stacks, a 
critical factor since the velocity of the smoke 
in the stack is an essential element in the 
problem. 

In the fog generator, oil is fed into elec- 
trically heated coils and emerges through 
tiny orifices, only 15/1,000 of an inch in 
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posed Astoria plant, Building shape and stack 
sation have important bearing on smoke trail. 


meter, as an invisible vapor. On hitting 
ir, i into a gray fog that 
a trail. 
The models of the Waterside generating 
station and the UN building are in the same 
relative positi their orij 
ta rest is adjusted to bring 
id out of the southwest, the prevail- 
ing direction. Then the smoke trail emerges. 
Evén With ¥ considerably high: ick ye-, 
locity than wind velocity, the smoke travels 
far enough horizontally to hit the s per 
and eddy about its upper third, 

Outside the tunnel, cameras record the 
position of the smoke trail, which is brilli 
antly illuminated and “stopped” by six hig) 
speed flash lamps operating at 1/10,000 of 
a second. The path of the smoke is meas- 
ured against squares on the far wall, each 
representing 150 feet in the plane of the 
smoke. 

To find out how much push would be 
necessary to clear the target building, the 
stack-to-wind velocity ratio is varied from 
one to one up to six or eight to one. The 
real UN building has almost unbroken glass 
sides and gray ends. The model is painted 
black, with light stripes indicating air-con- 
ditioning intakes. This enables scientists 
and cameras to localize the eddies of smoke 
whirling about the structure. 


There are a number of possible solutions 
to the problem. The stack height could be 
increased; the end of the stack could be 
modified to blow the smoke and gas higher; 
another fuel could be substituted for coal; or 
the offending sulphur dioxide could be 
washed out. Con Edison is interested in 
finding the most practical solution from the 
standpoint of initial cost, upkeep, and oper- 
ating efficiency. 

Removal of the sulphur dioxide by wash- 
ing sounds like a sensible idea—except that 
it costs $1 for every ton of coal burned. This 
would represent a costly item, for the Water- 
side plant alone burns about 1,600,000 tons 
a year. 

The NYU research originally involved a 
certain amount of crystal-gazing for its cli- 
ent, which is planning to erect a large gen- 
erating station in Astoria, Queens, across the 
East River from Manhattan. In this instance, 
the problem is north winds in the winter 
time, since there is a large residential area 
south of the site. 

Here the stack height is limited by the 
proximity of LaGuardia Field, with its heavy 
commercial air traffic, But, starting from 
scratch, there is another variable that can 


be used to advantage—the shape of the 
building. 

Various structure shapes influence the 
smoke trails, since some create turbulence 
and eddies, while others do not. Location 
of stacks, on windward or leeward sides of 
the power plant, plays its part. It has been 
discovered that the ratio of stack to wind 
velocity may be reduced from 3 to 1 to 1 to 
1, with equal results, if the building is de- 
signed with smoke control in mind. 

New York University is also about to 
undertake research for the Atomic Energy 
Commission, which would like to know how 
atmospheric conditions will distribute radio- 
active waste gases from AEC stacks. 

So far, the research group has learned 
a good deal about what happens to smoke 
and gas. It is now working on the matter 
of changing the velocity profile in the tun- 
nel—varying the air speed at various levels. 
‘An attempt will also be made to devise an 
air stream that has different temperatures at 
different levels. Both are natural conditions, 
and will make the tests more realistic. 

From this little wind tunnel may come 
knowledge that will mean cleaner air for 
more people. END 


How a Soldier Keeps Warm and Dry in Korea 


combat in Korea's 
put on in Ia 


U 


Soldier puts heavy 
felt insole in shoe- 
pac worn over two 
pairs of wool socks. 


Under cotton field 
trousers (above) are 
underwear, shirt, 
trousers, sweater. 


Pile jacket buttons 
close to neck. Cot- 
ton field cap_ has 
wool-lined earflaps. 


Tue Army posed these pictures to show troops how to dress for 
cold, wet mountains. The improved winter uniform, 
s, uses air pockets for insulation. Light, tough outer 
garments keep out wind and water; inner layers of wool hold body 
heat and soak up sweat. 


A new shoepac helps prevent trenchfoot. 


- 


wy 
4 
Field jacket of wa- Jacket hood but- 
ter-repellant, wind- tons under helmet. 


resistant cloth com- Wool-lined mitten 
pletes outer layer. has trigger” finger. 
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Called Stenafax, the machine above cuts sten- 
cils electronically. When the photoelectric scan- 
ner “sees” black on the original copy wound 


around the drum at left, it sends out electrical 
pulses, causing a stylus’ to perforate the plas- 
tie stencil wrapped around the drum at right 


Fax Machine Cuts Mimeograph Stencil 


HIS new electronic facsimile machine 
act copies of letters or drawings 
on s Is so they can later be mimeo- 
graphed. Up to now, stencils could be cut 
only by a typewriter or a hand stylus. 

The machine, called Stenafax, has two re- 
volving drums that turn at exactly the same 
speed. The material to be copied is wrapped 
around one cylinder, and the stencil to be 
cut, a plastic sheet, is wrapped around the 
other. Then a photoelectric cell, moving 
slowly along the first drum on a carriage, 
scans the original material at the rate of 144 
nes to the inch. When the scanner “sees” 


To attach stencil to the receiving drum, bot- 
tom of sheet is first hooked into a slot, as below, 
then sheet is wound around cylinder. Opening 
in front of drum holds extra stencils. 


it sends an electrical impulse to a re- 

ng stylus that tracks on the second 
drum. The electrical charge, arcing between 
the stylus and the metal drum under the 
plastic sheet, produces a spark that burns a 
pinpoint hole into the plastic to form a black 
dot. The number of these dots provide gra- 
dations all the way from white, where no 
dots appear, to black, where they are packed 
closely together. 

Made by the Times Facsimile Corp., of 
New York City, the machine cuts a stencil 
in six minutes. Over 10,000 mimeographed 
ies can be made from one plastic sheet. 


ing stylus is fine tungsten wire, 4/1,000 

, that sends spark into plastic stencil 
whenever scanner “sces” black. Sparks burn 
holes into plastic, can make 6,000 a second. 
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__DOWN-LEADS 


PACED 8 


How long you keep getting a good 
picture depends on how you put 
up that aluminum signal catcher. 


By Norman L. Chalfin 


DRAWINGS BY RAY PIOCH 


RIVE down any street in old tele- 


vision territory, and you're likely 
to see antennas that look like dead trees. 
Some lean wearily and dangerously, 


some have bent or broken arms, and 
many swing in ways that 
make clear reception almost miraculous. 
Passersby have been imperiled, archi- 
tecture has been marred, and the eyes 


and sway 


of TV viewers have been strained—for 


GROUND LEAD 


no reason other than poor installation. 

TV antennas are not so very heavy or 
difficult to mount properly. Brackets 
lore are available for attaching them 
imly to flat or sloping roofs, walls, or 
chimneys. Properly used, the 
ments should hold a mast v 
many years. Guy wires a 
ibbons can easily be kept from dan- 
gling like forgotten clotheslines. In fact 
anybody able to make roof and gutter 
repairs can also put up a television 
antenna securely. 

Wind and ice are the saboteurs that 
have wrecked many antennas. If a TV 
assembly sways even slightly in the 
breeze, the picture is affected; if a gale 
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BRACKETS. There's size and 
roof ‘or wall’ Commer ‘guards under chimney 
poppe Pr protect brick and mortar, Tog 

best in wood, stucco, oF si 


le for every 


lar oe 


twists the rods around, the picture may fade 
out completely. Ice collecting on the rods 
increases the surface that must withstand 
the wind’s assaults and thus makes the an- 
tenna more vulnerable. A 50-m.p.h. wind 
applies 10 Ib. of pressure per square foot, 
and when the wind rises to 100 m.p.h. the 
pressure per square foot soars to 40 Ib. An 
ice formation that doubles the diameter of a 
rod may also increase the weight of a solid 
rod 150 percent and a hollow rod as much 
as 1,000 percent. Hence, the weather that 
you can expect where you live is one of the 
most important factors to consider when 
you put up a television antenna. 


Why Make Your Own? 


‘You can usually buy an antenna system as 
cheaply as you can make your own. If put 
where the TV signals can reach them, these 
antennas will generally do what the manu- 
facturers say they will do. But they will not 
stay there unless they are supported ade- 
quately. And before you tackle the job, it's 
a good plan to check on local legal require- 
ments from a building inspector and the fire 
department (which is sometimes concerned 
with guy-wire obstructions as well as light- 
ning hazards). 

The commonly used antenna systems are 
available in knockdown form, and only a 
few tools are needed to assemble them. 
Most of these kits include a 5’ or 8’ mast, 
usually a hollow aluminum or dural rod. 
Such a tube will withstand considerable 
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STAND-OFFS. They keep down- 
off masts and walls, ri ry that bend it smooth- 


lead spaced 


ly around corners. To into house, 
use porcelain feed-t ees. aes lower left), 


bad weather if its walls are at least .040” 
thick and it is 1%” in diameter. If more 
height is needed, 5’ extension lengths can 
be purchased. 


Wall Clamps and Brackets 


Antennas having only a few arms on a 
short mast often can be attached to brick 
walls or roof parapets with U clamps or 
stand-off brackets. But these should be 
screwed to the wall. Holes can be made in 
the bricks—the mortar bond should not be 
relied on, because rain may loosen it—with 
a star drill, lead anchors inserted, and 
screws threaded into these. There should 
be at least two such brackets in every case 
and one every 3’ if the mast extends down 
the wall more than 3’. 

Similar brackets can be used to hold a 
small antenna to the face of a gable end of 
a wood-sheathed house. This is often sim- 
pler than mounting the rig on the roof. 
But the brackets should be placed close to 
the pinnacle and attached firmly to the 

Lag screws rather than ordinary 
wood serews can be used but expansion or 
toggle bolts are better. 


Don’t Wreck Your Chimney! 


Chimneys are convenient things to put 
antennas on. But if the mortar is cracked or 
bricks are loose, a chimney should not be 
used unless it is first made solid enough to 
withstand the additional stresses that an 
antenna will place on it. Punching holes in 
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MAST CLAMPS. To gain height you can 
stack mast sections one above the other. Some 

‘pes have nesting ends; others may be joined by 
clamps made to fit standard mast diameters. 


2 


a chimney, moreover, is likely to damage it. 
Straps with pipe clamps attached can be 
used, but the strap must be chosen and put 
on carefully. One that is too narrow may 
cut into the mortar, damage the chimney, 
and leave the antenna wobbly. A strap that 
is too thin may snap and let the mast fall on 
someone’s noggin. Galvanized steel straps 
about 1” wide have proved satisfactory in 
many cases—but inadequate, improvised 
straps have caused much trouble. 

Never support an antenna by strapping 
its mast to another post or pipe structure 
with whatever you happen to have handy. 
Straps have a tendency to rust and stretch— 
and then slip. A pipe-clamp type of mount- 
ing unit in which the pressure is maintained 
by screw threads will usually hold heavy 
metal parts together much more securely. 


Flat and Sloping Roofs 


Flat roofs such as you find on apartment 
houses usually consist of several layers of 
material through which it is difficult to 
drive bolts, nails, or screws without letting 
water seep in. Setting the mast on a heavy 
wooden or metal base and guying it care- 
fully may reduce the number of holes 
needed. Packing roofing compound around 
every screw that goes into a roof or frame 
wall will help to keep leaks from starting. 

Several types of mast mountings are now 
available for installations on sloped roofs. 
Choose one that you know you can put up 
without damaging your roof or impairing 


GUYS. Support high antennas with three or 
four equally spaced, firmly anchored guy wires. 
Build out extra anchor point on roof if needed, 
Use strain insulators to break long wires, 


the appearance of your home, if you must 
place your antenna on such a roof. Then guy 
it in at least three directions, even if this 
means that you must put an outrigger sup- 
port at one end of the roof for a guy wire. 

No mast should be anywhere near a 
power line. The minimum distance between 
an antenna and a power line should be at 
least eight feet more than the height of the 
mast. Every mast should also be grounded. 
Number 6 or 8 wire securely connected 
from the mast to a water pipe will serve. 
This does not eliminate the need for a light- 
if airesier in the Jead-in itself, — 


How to Guy Antennas 


Every antenna more than 8’ or 10’ high 
should be guyed. The guy wires should be 
non-corrosive and of 300-Ib. test strength, 
run if possible in four directions at right 
angles to each other, and be at an angle of 
about 30° from the mast. They should be 
attached to the upright pole with guy rings, 
and turnbuckles should be placed near the 
base ends. The tension then can be ad- 
justed if the changes in the weather make 
this necessary. Too much tension may 
buckle a mast, so this must be done care- 
fully. 

On a tall, base-supported pole there 
should be a set of guy rings 5’ from the 
bottom and another set for every 8’ or 10’ 
of mast above. Ball-bearing rotatable guy 
rings are available for rotating masts. 

When the guy wires are longer than the, 

— 
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.. Keep high- and low-band | 
iead-ins 6” apart and on op- 
posite sides of pole. 


Place 


. Fasten a leads ‘in tightly 
children — or 


to ‘a mast this way. Use 
stand-offs, 


run into them. 


length of the antenna’s arms from tip to tip, 
strain insulators should be inserted. None 
of the lengths between these insulators 
should equal the over-all length of dipoles 
cut for the channels you wish to receive 
(PS, Sept. ’50, p. 237) or multiples of those 
lengths. Guy wires of such lengths become 
parasitic and reduce an antenna’s efficiency. 


Attaching the Lead-In 


Antenna assemblies often include 60 feet 
or so of 800-ohm lead-in ribbon. This is the 
type most commonly used, although a 
shielded type is better if you live in a “noisy” 
area—that is, one where considerable elec- 
trical disturbance is encountered. When the 
300-ohm ribbon must be spliced, care should 
be taken to preserve the distance between 
the wires. 

The best way to attach these wires to 
your antenna is to solder U- or ring-type 
lugs to the ends and bolt them to the termi- 
nals, using lock washers. Keeping the lead- 
in at least 3” away from the mast that sup- 
ports the antenna will reduce the danger of 
losing signal strength. This can be done 
quite easily with cheap stand-off insulators. 

The lead-in should be kept as short and 
straight as possible. Loops and coils in the 
ribbon can weaken your picture and put 
ghosts in it. When the ribbon is brought 
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your mast mount 
to brick, not mortar. Use lead 
anchors in holes in bricks. 


tubes to 
bring “edn e ‘ha th wall. 


And keep it short. 


wires where 


Leave loops or coils like 
~ might ai 


this in the lead-in near insu- 
lators. 


around corners, it should be done with 
stand-off brackets. And when it runs for 
any considerable distance it should be an- 
chored often enough to prevent it from 
flapping in the wind, fluttering the picture. 

TV receivers, like people, work best when 
they are well fed—and how well your sét is 
fed depends to a large extent on how well 
your antenna is put up and connected to it. 
Doing the job right will improve the looks 
of both the pictures on your screen and the 
exterior of your home. END 


Next month Popular Science will tell 
what you should know about TV boost 


How to Make Your Own Rubber Stamps 

Lance block letters, 
numerals, or symbols 
for stamping signs and 
placards may be easily 
made from a discarded 
inner tube. Draw or 
trace the letters on 
pieces of the tubing 
and cut them out with 
a sharp razor blade, 


a 


using a ruler as a guide. Cement the letters 
to a wood block in reverse order and face 
down, as shown, and ink with a stamp pad. 


When closed (above), 
but little 


when it’s 
(right), the 

writing’area and roomy 
compartments for pa- 
per, envelopes, and 
other writing supplies. 


Wall Desk Built in Half a Day 


A handyman’s answer to the high cost 
of furnishing a home comfortably. 


By Paul Corey 


M* DAUGHTER wanted a place to do 
her homework in our living room. So I 
decided to build a wall desk as simple in de- 
sign and as economical in cost and use of 
tools as possible. The photos show you how 
it looks, and it cost me only $3.80 and an 
afternoon's work. 

For lumber I bought four 1” by 8” un- 
dressed redwood boards 6’ long. Boards of 


this length were easy to bring home in the 
car. After smoothing the boards with plane 
and sandpaper—the hardest part of the 
whole job—they still were almost 1” thick. 

The standard 25/32” thickness of mill- 
dressed lumber is all right for this desk. But 
I went to the extra work of dressing the stock 
myself because I like the looks of the heavier 
boards. 

With more tools and time, you could put 
a desk like this together with more elaborate 
corner joints. But I decided on simple butt 
joints held together with nails and glue, and 
they have proved perfectly adequate for 


Simple construction is 
shown here. Mountin 
strips on back of desl 
are placed where they 
match wall studs. One 
inch was ripped off bot- 
tom board to make room 
for the hinged front. 
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ns and compartments for sta- 
ourself, Fasten them with nails 
has no back, since the wall 
back when the desk is mounted. 


tionery to suit 
and glu 
serves as a 


our purposes. A continuous or piano hinge 
fastens the desk lid to the desk bottom. 
(You may find it under either name.) 

The desk lid is held shut with friction bul- 
let catches—one 3” in from each end. A 
finger notch in the center makes for easy 
opening. 

To support the desk lid firmly for writing, 
I added stay hinges at each end, These fold 
up out of sight inside the desk when the 
lid is closed. 

After I finished the desk, I countersunk 
all nail heads and filled over them with com- 
position wood that was tinted to match the 
redwood, Then I sanded all surfaces smooth. 
I gave my desk one coat of lacquer sealer 
inside and out and added a single coat of 
gloss lacquer. This finish dries in a short 
time and your job is done. Mount the desk 
with screws through the mounting strips 
and into the wall studs, 


END 


L fe y 


Block Speeds Nail Pulling 

Wue you have a number of nails to pull, 
fasten a small block of wood to your ham- 
mer with a rubber band. The block will stay 
put and greatly speed up your work—War- 
ren J. Wightman, Buffalo, N. Y. 
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Boards to make lid were cut 3” short to al- 
low for stiffeners at each end (below). Cor- 
rugated fasteners and glue were used to hold 

together. Fasteners were countersunk. 


To. prevent lid from 
ishing and to strength- 
generally, 1” by 
stiffeners” (left) 
were nailed and glued 
across each end of 
Finishing nails 
used throughout. 


Piano hinge (also called a continuous hinge) 
joins desk fa to desk bottom. When open, li 
is supported by a stay 


hinge at each end. 
Friction catches at eacl 


end hold lid closed. 


AN extra set of scale inch markings on a 
tuler makes it easier to produce scale draw- 
ings. Mark off the new divisions on a thin 
strip of Bristol board and attach the strip 
just below the regular ruler,scale with rub- 
ber cement. The two-in-one ruler simplifies 
calculations and makes it easy to measure 
distances directly in the reduced scale. 


What You Can Do About 


A Damp Basement 


The three common troubles—conden- 
sation, seepage, and leakage—can be 
cured, but each has its own remedy. 


By George H. Waltz, Jr. 


PS PHOTOS BY HUBERT LUCKETT 


A= your cellar walls all wet? If they are, 
these winter week ends are the best 
time to start a campaign to dry them up. 
They can be remedied in most cases. 

Damp basement walls may be the result 
of condensation, seepage, or actual leak- 
age, Each cause of trouble calls for a 
specific treatment. 

Leakage is the easiest to spot. 
actual flow of water through the w 
used by the head, or pressure, of water 
outside the foundation, It produces not 
just general dampness, but general wetness 
with actually visible trickles. But in some 
cases, leakage is noticeable only after a 
thaw or a heavy rain. 


Use a Mirror 


Condensation and seepage produce visi- 
ble symptoms that are much alike—-damp 
spots or an over-all dampness. So th re 
often hard to tell apart. If you aren't sure 
which is causing your basement dampness, 
borrow your wife's small pocketbook mirror 
and glue or cement it to a wet portion of 
the wall. Then, four or five hours later, 
examine its surface carefully. If it is fogged 
with tiny water droplets, condensation is 
keeping your basement walls damp. If its 
surface is as clear and dry as when you put 
it into place, seepage of natural earth mois- 
ture through defective and porous cement 
or building blocks is causing your trouble. 

Condensation occurs most often during 
the warmer, more humid months, but may 
also show up in winter when warm, moist 
cellar air comes in contact with cold base- 
ment walls. It can be cured in various 
ways. Better circulation of the air in the 
cellar, provided by open cellar windows on 
dry days, or a basement exhaust fan, will 
help. So will an electric dehumidifier or 


can be the result of any 


Damp basement wal 
combination of three common difficulties—and 
diagnosis of the trouble first is important. 
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Mirror cemented to wall will help you decide 
whether dampness is condensation or seepage. 


large amounts of a chemical dryer such as 
calcium chloride. The important thing is to 
reduce the water content of the cellar air 
either by evaporation or by absorption. 
Chemical dryers can be obtained in either 
cakes or bags of powder that can be placed 
in various spots around the cellar. Naturally, 
any chemical dryer must be revived occa- 
sionally, 


Sealing Up the Pores 


Seepage, too, can be cured, but not so 
easily. Since it is caused by the oozing of 
natural moisture in the earth surrounding 
the foundation through porous wall con- 
struction, the remedy is to seal up the pores. 
This can be done by applying any one of a 
number of commercially available damp- 
proofers. Most of them are powdered ce- 
ment-base preparations that you simply mix 
with water, If you pick the kinds that come 
in a variety of pastel colors, you can dec- 
orate your cellar walls at the same time. 

Regardless of what damp-proofer you 
choose, the preparation of the wall surfaces 
is very important. Any sort of finish on 
them—such as calcimine or oil paint-must 
be removed. And all visible cracks or holes 
must be carefully patched with mortar 
after they have been enlarged and cleaned 
with a cold chisel and hammer and their 
sides have been undercut to form a dovetail 
that will hold the patch firmly in place. 

In applying the damp-proofer, brush the 
material into the wall to fill every pore. 
Start at the bottom and gradually work up. 
Since this is a messy process, it’s best to 
wear an old hat and goggles or glasses. 

Two coats of most damp-proofers are 
needed. The walls should be thoroughly 
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wetted down after the first coat has dried 
and before the second one is applied. The 
drying time, in most cases, varies from 
about two to four hours. Don’t rush it. 
After the second coat has dried and won't 
brush off, the wall should be wetted down 
again and then again every twelve hours for 
the next three days. This continual wetting 
and drying helps to cure the mixture slowly 
and makes it an integral part of the wall. 

If, after the second coat has been thor- 
oughly cured and allowed to dry, you see 
moist spots here and there, some of the 
larger pores in the wall surface have not 
been completely filled. They should be 
enlarged with a cold chisel, filled with 
patching cement or a 1-to-2’ mortar; and 
re-treated with the damp-proofing mixture. 

Since all cement-base damp-proofers are 
quick-setting preparations, be sure to wash 
off all drippings and spatters that might mar 
your basement floor or other surfaces. If 
you let them stand too long and they hard- 
en, you'll have trouble removing them. 


Grading May Stop Leaks 


The most difficult wet basement wall to 
fix is one through which water is being 
forced by the pressure of accumulated 
water outside. If you can see water on the 
wall, not just dampness, leakage is your 
trouble. The root of the trouble can range 
all the way from such an easily corrected 
thing as a misdirected downspout, or a 
leaking gutter that floods the ground in 
contact with the foundation walls every 


FOUNDATION 


FELT AND TAR 
MAEMQRaNe PF 


PROTECTS 
FOUNDATION WALL. 


NEW DACKFILL 5 


Only sure cure for bad leakage is to encase 
basement in a “membrane” of felt and tar. 


Cement-Base Damp-proofer 
Will Usually Stop Seepage 


Old finish must be removed first with wire 
brush, paint remover, or solvent made by dis- 
solving 1 Ib. of tri-sodium phosphate in 1 qt. 
of warm water. Holes ao cracks must 
cleaned out with a cold chisel, sides under- 
cut to form a dovetail, and then filled with 
mortar (1 cement, 2 sand, water). If actual 
leak is visible, a quick-setting patching cement 
must be used.’ After patches set, wet wall down 
with fine spray from hose. Finally, mix damp- 
proofer according to manufacturer's directions 
and scrub into wall with a stiff-bristled brush. 
Most damp-proofers require two coats. 


‘Wet wall down with spray from garden hose. 


time it rains, to a high ground-water level 
that keeps your cellar walls continually 
surrounded with water. Regrading the land 
that surrounds a house, to provide a better 
run-off, may solve your problem. And some- 
times replacing a porous backfill that origi- 
nally was placed against the foundation wall 
with less porous earth will do the trick. 
But the only sure cure for really stubborn 
leaks is a “membrane” that seals the outside 
of the foundation. This entails digging a 
trench completely around the house to ex- 
pose the foundation and then applying alter- 


Fill holes solidly with a 1-to-2 mortar mix. 


Scrub damp-proofing into wall with stiff brush. 


nate layers of felt and hot tar to form a 
waterproof protective coating. In extreme 
eases, this watertight envelope can be aug- 
mented by special drains—a network of 
porous tile placed at the bottom of the 
ditch and arranged to carry the water to 
lower ground or a sump. 

But don’t jump to conclusions if you are 
plagued by a damp cellar. Remember it 
may be caused by any one of a number of 
things—or a combination. END 

Would a dry well solve your drainage 
problems? See PorvLan SCIENCE next month. 
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Sanding Stock 
to Thickness 
on Your Lathe 


(RAFTSMEN and modelmakers often 
need a piece of wood of an in-between, 
non-standard thickness. To work it down by 
hand is slow and inaccurate. Here's a thick- 
ness sander that works fast, to close toler- 
ances, and will handle good-sized pieces. 
You can make the sanding drum, if you 
haven't one already, by turning a 2” by 2” 
by 8” piece of hardwood to a cylinder of 
uniform diameter. Saw a %” by X” slot 
lengthwise, tuck the ends of the paper into 
this, and wedge them with a strip of wood. 


Making the Planer 


Use %” hardwood for all the planer parts 
except the adjusting-screw bracket. Because 
of its shape and the resulting short grain, 
this is best made of plywood. Select a per- 
fectly flat, true piece for the table, as this 
will determine the accuracy of the work the 
planer will do. Make the table support high 
enough to bring the table, when level, about 
%” below the drum. The bracket should be 
1” lower than the table support. This will 


‘The simple, strong design of this 
home-made planer makes it suita- 
ble for workshop construction. 
‘Thumbscrew adjusts amount of cut, 


SANDING 
‘RUM 
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give you a thickness range of K” to 1”. 

The height-adjusting screw is made by 
running a wing nut tight against the head 
of a 3/16” bolt. Drill an undersized hole 
through the bracket and turn the bolt into 
it to cut its own threads. Insert a wing bolt 
at right angles to lock the screw. 

Thread three leveling screws into the 
base, locating these so that they can be 
reached with the table in place. They 
provide tilt adjustment to bring the table 
parallel to the drum. 

A base clamp for mounting the planer on 
the lathe can be built as shown below. 
Cheek pieces center the clamp block be- 
tween the ways. You may be able to use 
your tool-rest clamp instead of making one. 


How To Use It 


Open-coated, fairly coarse garnet or alu- 
minum oxide paper, run at medium to high 
speed, usually works best. Fine papers tend 
to clog up. Be sure to feed work against 
rotation of the drum. Run the lathe back- 
ward or, if your motor doesn’t reverse, feed 
stock in from the back. Adjust the table to 
take a light cut at each pass, 

To check adjustment, run a wide piece 
through and measure it at both edges with 
calipers. If thicknesses aren't equal, adjust 
the leveling screws. A simple feed carriage, 
made as in the drawings, is handy for small 
pieces.—Roy Rogers, Brooklyn, N. Y. 
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Cables drive new wipers. On 
some new cars, a cable system re- 
places fiat metal linkages. Lever 
bn the vacuum-motor shaft pulls 
the cables back and forth. Bow 
den cable operates control valve 
on motor. Some have motor in 


easily accessible spot on front of 
fire wall. In model shown, cable 
slack is taken up by 

and re-tightening 


ning 
nsioner nut. 


How to Pep Up Your Wipers 


If your wiper is dragging its feet, it 
probably needs one of these treatments. 


By R. P. Stevenson 


PS PHOTOS BY HUBERT LUCKETT 


IKE grandpop, vacuum windshield wipers 

may slow down with age. Very often the 

change comes so gradually that you do not 
notice it, 

But it is often easy to check your wipers 
and bring them up to snuff. Anyone can 
usually spot the trouble—and perhaps take 
care of it—without calling in a high-priced 
mechanic. 

In most cars all the vacuum that powers 
the wipers comes from the intake manifold, 
but in some a vacuum pump on the fuel 
pump lends a helping hand when manifold 
vacuum drops. A hole or poor joint in the 
connecting lines will divert the vacuum 
(suction) and slow down or stop the blades. 
An inoperative vacuum pump will leave the 
blades idle just when you need them most. 


Checking the vacuum line. The hose 
may look good but be imperfect. To check, 
remove it from the car and hold your thumb 
firmly over one end while you blow smoke 
into the other. Escaping smoke will show up 
any holes. 

Make sure, too, smoke passes through the 


What's their speed? On dry glass, your wipers 
should make at least 100 sree each minute, 
Count the strokes (from one side to the other) 
with the en; idling and the wiper control 
tumed to full speed. If you find yours below 
par, this article may help you speed them up. 


Are the blades good? 


the photo. The edge also must be straight. 


arms. If the blad 
wiper arms are usually your best bet. 


—_ 


— 


Is the stroke even? One blade sometimes lags 


behind the other as shown in sketch (above). 
To correct this, remove the ans, the 
wiper motor, and let it stop with the shafts in 
parked position. Then put back the arms in 

rked position. On some older cars the arms 
are tightened by turning a lock nut as shown 
in the photo. The majority, however, slip on 
or off sh 


aft when bent at the hinge. 


Does the hose leak? If there's a hole in the 
hose, your wipers won't get full vacuum. You 
can test it for leaks by blocking one end and 
blowing cigarette smoke intu the other. 
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Unless the rubber is flexible, they won't 
wipe well. ‘Test this by pressing on a flat surface, as shown in 
y! Tf it’s wavy or the 

rubber is hard, buy new blades. When operating, the blades 
should tilt from side to side and be pulled, not pushed, by the 
don’t tilt and you can’t adjust, replacement 


Is breather hole clogged? See 
how dirty the motor below 
was when it was taken from car. 
Vacuum motor must have air 
to operate right. Clean out 
breather hole with sharp tool. 


hose without restriction. A wiper can be 
knocked out by a hose that has collapsed in- 
side, blocking the vacuum, without any sign 
of deterioration on the outside. In putting 
back the tubing, be careful that it forms a 
tight seal over the connecting tubing, 

‘Vacuum hose is most likely to go bad at 
the intake-manifold end, where it is most 
subject to engine heat. You can sometimes 
cut off a defective end and put the old hose 
back. But it usually pays to install new hose 
if you find the old one leaking, plugged, 
kinked, oi] soaked, or otherwise defective. 
It’s also a good idea to unscrew the intake- 
manifold fitting and scrape out its inner end. 
Deposits there may narrow down the pas 
sage and reduce vacuum action. 

Testing a vacuum pump. On cars 
equipped with a vacuum pump, the wipers 
should work at nearly constant speed re- 
gardless of engine speed or load. 

To test the pump, disconnect the outlet 
line (the one that leads to the intake mani- 
fold), turn on the wiper control, and slowly 
accelerate the engine. If the pump is in good 
shape, the wipers will begin working at 
about 15-m.p.h. engine speed and reach 
maximum speed at about 40 m.p.h. 

If the wipers fail to work when you make 
this test, check the vacuum lines and the 
vacuum motor before condemning the 
pump. This can be done by detaching the 
windshield-wiper line at the pump and con- 
necting it to the already detached outlet 
pipe with rubber hose. If the lines and vac- 


uum motor are okay, the wipers will work at 
full speed as you speed the engine up. 

What about the motor? It your wipers 
fail completely, check over the vacuum lines 
first. As a double check, remove the line at 
the vacuum motor and run the engine with 
your thumb blocking the line. If you feel a 
steady suction, the vacuum is probably okay, 
and this suggests that the motor is defective. 

To rule out any possibility of binding 
linkage, disconnect the two connecting arms 
at the motor-drive lever. (On cable-operated 
units, disconnect the cables from the swivel 
connectors.) Then start the engine and try 
to operate the vacuum motor. If there’s a 
mechanical push-pull link between the con- 
trol button and the motor, be sure this is 
turning on the control valve properly. 

If the vacuum motor fails to start, your 
best bet generally is to trade it in. Vacuum 
motors can be repaired, but it’s a tricky job. 

On one face of a vacuum motor you'll find 
a hole that allows air to enter as the mech- 
anism operates. Dirt or lint clogging the 
hole will slow the wiper action. 

Oil the linkages. All moving joints in 
the wiper system should be lubricated oc- 
casionally. Squirt a little light penetrating 
oil into the felt washers that separate the 
parts. Remove the wiper arms and shoot 
some around each shaft. 

On late cars the arms are removed or re- 
placed by flexing them at the hinge. This 
retracts a slide lock and permits the serrated 
arm head to slide off or on the driving burr 
on the shaft. On some earlier snap-on types, 
a separate wire-lock hooks over the back of 
the driving burr. 

With the connecting arms disconnected 
from the motor-drive lever, work each side 
by hand to be sure everything moves freely. 
If they bind, oil may help. Or you may find 
that the linkage rubs against other parts un- 
der the instrument panel. Clear these away. 

The motor should be securely attached 
and centered on the mounting bracket so 
the drive lever doesn’t bind the linkage. 
Sometimes unequal blade strokes can be 
cured by shifting the motor slightly. 

Are drive chains loose? You can find 
out by parking the wipers and removing the 
blades. Lift the arm just off the glass and 
move it up and down by hand. If the end of 
the arm moves more than 1% inches, without 
forcing, tighten the chain as described in an 
accompanying sketch. Be sure to tighten the 
nut that holds the transmission housing. If 
toose, the casting will rock. 


Do they need oil? Squirt a little light pene- 


tenting il get pita points indicated if eliminate 


prove the speed. If wipers are 
cable-operated, apply light oll to, pulley bear- 
ings cach time the car islubricated. Also smear 
light grease on the cables at the points where 
they run back and forth through pulleys. 


Are drive chains loose? 


lower Cpe hold it 
firm, and tighten nut. To 
do this, you may have 
to remove the unit from 
car. Tighten unit well 
when you put it back. 


On cars with cable- 
operated wipers, the 
cables sometimes re- 
quire adjustment. 
You may find, how- 
ever, that yours have 
a spring and ratchet 
that automatically take up slack. 

It is important that the cables run true on 
the tensioner pulleys. If they don’t, bend the 
tensioner assemblies either up or down. But 
never operate the wipers by hand, for this 
could damage the cable connections. END 


Cover Your Pipe for Safety 


Cover your pipe 
when smoking out- 
doors or while driving 
to prevent a burned- 
‘out bowl and danger- 
ous flying sparks. This 
simple, windproof 
cover, made from the 
top of a 35-mm. metal 
film case, will fit snug- 
ly over many pipes. If the fit isn’t snug, 
crimp the edge of the cover with pliers, 
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Gus Tames a Runaway 


First it wouldn't stop, then it wouldn’t 
go, and the contrary engine had to get 
Gus's friend home by New Year's. 


By Martin Bunn 


BOUT ten months ago, one of the big 
electrical companies put up a branch 
plant and laboratory just outside of our 
town. Part of that industrial decentraliza- 
tion program I've been hearing about, I 
guess. Anyhow, it brought quite an influx 
of new people into our community—most of 
them engineers and scienti 
One is a young fellow by the name of 
Jim Harrison. Jim, a veteran and unmarried, 
comes from Indiana, where not too long ago 
he graduated from engineering school, 
thanks to the G.I. Bill. Right now he's 
staying at Mrs. Paley’s boarding house. 
Everyone who knows Jim likes him, espe- 
cially Gus Wilson whose Model Garage is 
one of Jim's favorite stopping-off places. 
Not long ago, Gus had helped Jim do a fi 
rate job of grinding his valves. Then back 
last summer, when Jim had just bought his 
secondhand car, Gus had shown him how 
to re-time the motor, adjust the carburetor 
and hook up a water injector, put in a new 
exhaust pipe and muffler, and replace a 
cracked windshield. Under Gus’s direction, 
Jim had worked over the old car until he 
had practically rebuilt it. 


is for Help 


im € 


Gus hadn't seen Jim for several weeks 
when one night recently Gus was strolling 
down our main street doing a little window 
shopping. Suddenly he heard someone 
shouting his name. It was Jim and he was 
running across the street toward Gus. 

“Gosh, am I glad to find you,” Jim 
gasped. “Been looking all over town for 
you. Can you spare some time? I'm in 
a spot, and you can help out.” 

“Sure thing, Jim,” Gus said. “But let's 
stop off here at Dan’s Grille for a coffee.” 

“Now, what's it all about?” Gus asked 
after they'd settled down on their stools and 
Dan had served up two steaming cups. 

“Well,” Jim began hesitatingly. “You 
may remember that I'd been hoping to take 
my two weeks vacation and drive along home 


Gus aimed the flashlight into the 
carburetor’s throat. “Even a car- 
buretor can develop tonsils.” 
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to see my Mother and Dad at New Year's.” 

Gus nodded. 

“Id planned to start out tomorrow night 
right after work,” he went on, “but I guess 
that’s all off now.” 

“What's the matter?” Gus inquired. 
“Work at the plant too heavy and they've 
asked you to put off your vacation?” 

“No, it’s not that,” Jim replied glumly. “I 
can still have my vacation. It’s my car 
Something’s gone screwy with it and I'm 
blamed if I can spot it It started acting up 
last night on my way back to town from the 
plant. I was breezing along the outer road 
at about forty and took my foot off the gas 
to slow down for an intersection. Instead 
of slowing down, the fool car just took the 
bit in her teeth and never slackened. Be- 
fore I could throw out the clutch, | was 
through the intersection, Then all of sud- 
den the engine began to spit and sputter 
and finally died.” 


First She Quits and Then She Clicks 


“Would it start again?” put in Gus. 

“Not right away,” Jim replied. “So I got 
out and lifted the hood to take a look. As I 
started to poke my head in under the hood, 
I heard a distinct metallic click.” 

“A metallic click?” questioned Gus. 

“Yeah, you know, like something snap- 
ping back into place,” explained Jim. “I 
couldn't find anything that looked wrong, so 
I decided to try the starter again. 
kicked right off.” 

“Did the motor run evenly?” Gus asked. 

“Never ran smoother,” Jim pointed out, 
“but about a half mile further down the 
road she took the bit in her teeth again and 
continued to roll along at forty, accelerator 
or no accelerator. Then, just like the first 
time, she gasped and died. She did that 
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about four times before I got into town.” 
“Sounds like something’s binding some- 
where in your throttle linkage,” Gus offered. 
“Probably sticks when you've pushed the 
gas pedal down far enough to hit forty, 
stays there for awhile, and then pops loose.” 
“That was my first guess, too,” Jim con- 
fessed, “but no luck. Besides, that wouldn’t 
account for the dying act.” 
“No, you're right, it probably wouldn't,” 
admitted Gus. “How did she act today?” 
“Same business all over again,” Jim grum- 
bled. “Took me an hour to get to the plant.” 
“Where's the car now?” 


The Patient Gets a Home Visit 


“Out in the garage in back of Mrs. 
Paley’s,” Jim said eagerly. “Will you come 
over and take a look at it?” 

Ten minutes later, they were in Mrs. 
Paley’s garage and Gus, hat on back of head, 
was peering down at Jim's balky motor. 

“The throttle linkage seems okay, just as 
you said,” Gus muttered as he moved the 
throttle rod back and forth. “Doesn't bind 
at all, Have you looked to see if there's dirt 
or anything that might be jamming the 
throttle valve?” 

But before Jim could answer, Gus had 
lifted off the air cleaner and was peering 
down into the carburetor’s throat. 

“Looks clean,” Gus announced, “Let's 
take a little spin and see if she'll do a repeat 
performance for me. Got a flashlight?” 

“She'll repeat all right. I'll guarantee 
that,” Jim grumbled as he slid in behind the 
wheel, pulled a flashlight from the glove 
compartment, and handed it to Gus who 
had climbed in beside him. “I'll bet we 
don’t get a quarter mile out on the state 
road before old Nellie here runs away and 
then dies gasping for breath.” 


There's Life in the Old Girl Yet 


Gus noticed that the car started easily 
enough, and, as Jim weaved his way through 
town, he marveled at how well the car ran 
in spite of its age. 

Things happened just about as Jim had 
predicted they would. They'd no sooner hit 
the state road and gotten the car up to 
forty when, at a nudge from Jim, Gus looked 
down at the floor boards. Jim’s foot wasn’t 
on the accelerator, yet the car was rolling 
along at about forty-two miles an hour. 

“Automatic pilot,” Jim said with a chuckle, 
but his laugh was interrupted by sputterings 

Continued on page 234, 


Tool Dolly A mechanic lying 
on a creeper can keep his tools handy with 
a low dolly like this. Use the triangular 
space inside for rags, pump oilers, and the 
like, The dimensions shown make a dolly of 
a convenient size. 


pipe to a muffler, you can get a better 
seal by applying a little furnace cement be- 
fore slipping the units together. A 20-cent 
can of cement is enough for a dozen or more 
such jobs. 


lis on 
Mis 

Offset Socket Turns Nut. In loosening 
or tightening starter bolts on some cars, you 
can't use a socket wrench because there's no 
room for the handle. For such jobs, Marion 
L. Rhodes, Knightstown, Ind., welded two 
sockets together side by side. With these and 
an extension rod, he can take a half turn at a 
time. 


Turn the page, please, for four more auto hints. 


Grabbing Tool Saves Plug. If you've ever 
filled a Hudson wet clutch, you know how 
easy it is to drop the plug inside the housing 
—and how difficult it is to get out. Some 
mechanics stuff in a rag to catch it, but 
here's a better way: Buy a flexible grabbing 
tool like the one shown and use it for 
this job. 
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MOKE wi ts from the Model Garage 


Finding a Noisy Lifter. A noisy hydraulic 
valve lifter can be located by removing the 
rocker-arm cover and resting a finger on 
each valve-spring cap in succession while 
the engine is idling. If any lifter isn't work- 
ing properly, you'll feel a distinct shock in 
your fingertip when the valve returns to its 
seat. 


SPRING CLIP 
HELD BY A 
MOLDING SCREW 


the screws from the windshield molding, 
slip it through the eye of the clip, and re- 
place in the molding. 
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AIR-TIGHT CAP. 


VENT HOLE IN 


In cars with atmos- 
pheric cooling systems, you can lose alcohol 
antifreeze through the overflow pipe when 
the engine runs hot. A tank like this will 
save it. Boiled-out alcohol will condense in 
the can. When the engine cools, vapor in 
the radiator will condense, sucking alcohol 
back from the can. 


Cement Saves Seat Covers. If seat covers 
are about to wear through, apply a thin coat 
of Duco cement on and ‘around the worn 
area. D. Earl Chase, of Long Beach, Calif., 
says he has extended the life of covers a year 
or more by this trick. 


hway, static fric- 
tion between tires and 
road gives you traction. 


But look what happens on 
aan icy road when the tires 
slip and you obtain only 
sliding friction, Hook a 
light coil spring to a wind- 
toy auto and let it run 
forward on a smooth sur 
face, stretching the sprin 
As soon as the wheels spin, 
the spring will yank the 
toy backward because they 
have lost traction. On icy 
roads you have the great: 
est traction just before 
wheels begin to spin 


What it does is easy to demonstrate, 
but even the experts don’t know 
exactly what produces it. 


By Kenneth M. Swezey 


HANCES are you think of friction in 

your car as something to be gotten rid 
of. Yet without friction, your car couldn't 
start, keep going, or stop! 

In the moving parts of your engine and 
transmission, friction is a costly trouble-mak. 
er that must be reduced through lub 
tion. But brakes, clutch, and the moving and 
maneuvering of your car over the road all de- 
pend upon friction 

Much still remains to be learned, the 
scientists say, about what causes friction. It 
has been ascribed to the intermeshing of 
surface irregularities, the action of molecular 
forces, harder projections plowing through 
softer ones, and electrostatic forces. Many 
experts believe now that all four factors are 
involved, but think that molecular forces 
play the major role by causing adhesion or 
cohesion of the surface: 

Despite the uncertainty as to the reasons 
for friction, the way in which it helps your 


1 


car stop and go, and how it makes smoother, 
safer driving possible when properly con- 
trolled can be shown convincingly with 
stunts you can perform at home. 

Rough surfaces usually produce more frie- 
tion than smooth; solid surfaces more friction 
than liquid. Tack a piece of coarse cloth on 
one side of a board about 8” wide and 18” 
long, and a piece of smooth cardboard on the 
other, Place a flatiron near one end of the 
board, and raise that end slowly until the 
iron begins to slide. You can raise the board 
higher when the iron is on the side covered 
by rough cloth than when it is on the smooth. 
side. 

Now turn over the board, smear the card- 
board surface with cooking oil, and try 
test again. This time the iron quickly s 
sliding down the board. 

Manufacturers use this principle in adding 
or reducing friction in your car. Where high 
friction is needed, as in brake linings, clutch 
facings, and fan belts, rough materials such 
as asbestos, cotton, rubber, and plastics are 
used. Cylinders, pistons, shafts, and bear- 
ings, on the other hand, are polished to mir- 
ror smoothness, and lubricated with oil. 
Properly lubricated surfaces do not actually 
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Modern hydraulic brakes are imitated in this 
setup. A small balloon (to represent a brake 
cylinder and friction surface combined ) is tied 
to one end of a thin rubber tube, and an atom 
izer bulb (to_represent the master cylinder) 
to the other, The balloon is then fastened to 

hoard so that it fits loosely between a sm 

block of wood and a coffee-can cover (the 
brake drum). The cover is mounted at its 


touch solidly but slide on a thin film of oil. 

There is a second principle of friction that 
every car driver should know: that friction 
is greater when surfaces are motionless in 
relation to each other (static friction) than 
after they start to slide (sliding friction) 

fo demonstrate this, try dragging your 
flatiron over a smooth, firm surface by me 
of a spring scale. Begin with the iron at rest, 
and pull steadily. Read on the scale how 
hard you have to pull before it stirs. Then 
pull the iron along at an even rate and see 
how much less force is needed. That's be- 
cause in the first case you're pulling against 
static friction; in the second, only against 
sliding frictio 


Best way to use your brakes can be demon- 
strated by making a crude car like this. Nail 

un covers firmly to the ends of two 
ngths of broomstick or shade roller, and 
them with a chassis of stiff wire. Tape 


C=>> 
as Coa = 


center so it can spin freely, If you now spin 
the cover without pressing the bulb, the limp 


alloon will not interfere, Press the bulb, 
however, and the balloon inflates, presses 
against ‘the cover and quickly stops it. If 


liquid were in the bulb, balloon and tube, as 
in the hydraulic system of your car, the trins- 
mitted would be still more powerful, 
since liquids don’t compress the way air does. 


force 


When you start your car on an icy road, 
you get the greatest pull from the wheels 
when held by static friction, just before the 
start to spin. You can minimize spin by using 
high or second gear, rather than low, and by 
gentling the gas pedal. 

In your brakes, powerful friction is 
plied by liquid pressure remotely controlled. 
Pressure on the brake pedal causes liquid 
pressure to develop in a master cylind 
Through tubing, the pressure of the liquid 
is transmitted equally to smaller cylinders 
in the brake mechanisms of each of the four 
wheels. These small cylinders cause friction 
linings to bear firmly against drums or disks 
fastened to the wheels, slowing the car. 


the balloon end of the “brake” used in the 
setup at top of page to the wire so that the 
balloon when inflated will press against one 
of the rear wheels. Adhesive tape on the inner 
side of this wheel will increase the friction. 


Whether a car rolls or skids to a stop is 
another problem of static versus sliding fric- 
tion. As long as the brakes can slide on the 
drums, the wheels will keep a firm grip on 
the road; if the brakes should lock, the 
wheels must slide. To stop your car in the 
shortest possible distance without skidding, 
you must apply the brakes until they are 
just short of locking. In that situation, brakes 
exert their maximum retarding force. 

Your clutch also depends upon friction, 
either solid friction as in the conventional 
clutch, or fluid friction plus inertia as used 
in the fluid variety. 


Clutch Uses Friction 


Even Flui 


The fluid clutch depends in part upon the 
friction of a fluid, whirled by an impeller 
wheel, upon a similar wheel that faces it 
With two electric fans, set face to face, you 
can get an idea of how it works. Only one 
fan (the impeller) is plugged in. Set this go- 
ing at slow speed (engine idling) and the 
friction on the other is not enough to tum it. 
Turn the impeller to high, and the second 
fan builds up speed smoothly until it is run- 
ning almost as fast as the first. 

What becomes of the energy absorbed by 
friction? It is changed to heat. You can easily 
prove it. Tightly plug the lower end of a X” 
brass tube 8” long, and grip it in the chuck 
of an electric drill or flexible shaft, mounted 
vertically. Partly fill the tube with water and 
cork the upper end. Now set it spinning be- 
tween the jaws of two stationary spring 
clothespins clamped on it. Within several 
minutes the heat of friction will boil down 
the water and pop out the cork! 

In the normal operation of your car the 
heat of friction is dissipated as fast as it is 
created, If you “ride the clutch,” or use th 
brakes continuously, however, this heat may 
burn out the clutch or brakes. END 


clined plank 
nake it roll as 
oothly, by con- 


Roll th 


car down a smooth 
ind that you can 


Principle of common clutch involves friction, 
too. Attach round pencils by means of sea 
ing wax to the center of e two. paper 
plates. Rotate one plate with a hand drill while 
holding the other parallel to it but not touch- 
ing, The rotating plate represents the 
engine flywheel, the other plate the clutch co 
nected to the ‘transmission. When you press 
on the clutch pedal in a car, the plates are 
eparated, permitting the engine to run with- 
out engaging the transmission. Bring the plates 
ly together, however, the way they do 
‘ou let up the clu 
een the plates caus. 
ning and gain spe 
ing at the same speed as the first one, below. 


sure strongly and suddenly, however, and wl 
happens? ‘The rear wheels lock and the car 
skids out of control down the road. Locking 
wheels not only lessens effective stopping fric- 
tion but also causes loss of directional control. 
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This Waste Bin Rolls Freely Around Your Shop 


Brighten the TV Tuning Knob 


Inpicaton knobs on TV sets often have 
white dots or lines by which they can be in- 
dexed on the channel- 
a selector dial, If the 
dot or line on your 
set becomes indistinct, 
you can sharpen it up 
and make it more visi- 
ble in dim light with 
a little white touch-up 
paint. Apply it with a 
brush, pen, or orange 
stick.—H. Leeper, Can- 
ton, Ohio. 


Aw oxp oil drum makes an ideal waste 
container if casters are attached to allow it 
to be rolled about. Insert each caster in a 
bracket of 3/16” by 1” strap iron, riveted 
to a leg bent to hook under the drum. A 
single screw or rivet will hold each wheel 
assembly on the drum.—Jesse R. Lucas, 
Michigan City, Ind. 


2 
4 
eg 


Homemade Brush Does Painting Jobs 


AN EMPTY spot- 
cleaner bottle with ap- 
plicator top makes 
an excellent envelope 
sealer when refilled 
with water. It’s handy 
for children to use, 
too, in playing with 
mucilage-backed cut- 
outs.—Jensen Malley, 
Rutherford, N.J. 


For small touch-up 
painting jobs, you can 
quickly make a dis- 
posable brush. Fold a 
small piece of cloth 
lengthwise several 
times and attach it to 
a stick of wood with a 
string or rubber band. 
—Louis Hochman, 
Sherman Oaks, Calif. 


Marks Make Readjusting a TV Receiver Less Risky 


Visnatioy, age, and other factors may 
whittle away the quality of your TV picture. 
In many cases, however, you can restore top 
performance by careful readjustment of the 
back-of-the-set controls. Changing their set- 
ting, however, may also throw a receiver 
completely out of adjustment. If you'd like 
to try sharpening your reception but are 


afraid of the consequences of a bad job, 
mark the position of each control before you 
start. You can then be sure of being able 
to restore it to its original position if the new 
setting doesn’t help. Pencil an index line on 
the control shaft and a corresponding line 
on the chassis. To locate the ion-trap mag- 
net, use nail polish or a grease pencil. 
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Model Tugboat Is Radio-Controlled. 
James Emel, skipper of an Army tug at 
Seattle, Wash., holds a model he and his 
brother, Jack, built. Scale is ¥” to I’. The 
48” model tug weighs 50 Ib., does 4% knots, 


Camera Stops Rental Thefts. The photo 
below shows you what the customer sees 
when he rents equipment from Lyn Grover, 
Glendale, Calif., photo dealer. Each rental 
customer is photographed by a mm. 
camera. A foot switch controls the 150-watt 
light. A cable release snaps the picture and 
an automatic transport moves the film for 
the next exposure. Grover says he has not 
lost equipment since he began “mugging” 
borrowers. 


and is driven by a 6-volt, battery-powered 
motor. A radio receiver in the wheelhouse 
picks up impulses from a hand-carried trar 
mitter to control the model. A motorcycle 
battery runs the boat for about 1% hours. 


Builds a 2,400-Lb, Locomoti Donald 
Benoit, a Norwood, R.I., machinist, built 
this oversized model of an old 4-2-2 locomo- 
tive. He spent about 6,000 hours over a 4%:- 
year period working on the engine. The 
boiler builds up 100 Ib. of steam. Benoit 
says the engine could go 40 m.p.h. if there 
were enough straight track, He has one 
third of a mile of track at Hamilton, R. I. 


7¥/2-Hp. Motor Runs Cruiser 9 M.P.H. 
William C. Miller, Jr., of Oceanside, N. 
who built this 17’, 6'2%”-beam cabin cruiser 
from PS plans, also made the quadrant to 
permit remote steering from a wheel in the 
cabin. The quadrant clamps to the carrying 
handle of the outboard 
motor by two wing 
nuts. Throttle and 
shift controls also are 
at the wheel. The 
build s that the 
boat cruises from 7 to 
9 m.p.h. He has seen 
seven other boats built 
from the same plans. 


JANUARY 1951 191 


While Your Car Is 
on the Grease Rack 


Check the steering gear for 
dangerous looseness by vig- 
orously shaking all parts. 
TTest the tle-rod ends with 
extra care, Grasp wheel at 
bottom and shake to sce if 
king pins are worn, Be sure 
all cotter pins and locknuts 
are okay—and that no parts 
are cracked or bent. 


Cheek exhaust system. See 
that muffler and pipes are 
mounted securely. Examine 
muffler for rust holes and 
explosion ruptures. Slap it 
sharply to see whether the 
baffles have work 

Be sure tailpipe isn’t bent or 
badly flattened. This can 
cause serious loss of power. 
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IVE it a worm’s-eye checkup. The best 
anic can easily miss trouble com- 

ing. You may find it if you always use your 
few minutes of waiting time for under-car 
inspection. It's a practice that not only may 
save you money but also may save you from 


a serious accident. 


entieake cable Ia:seoreer 
Look for oil dripping from 
lower edge 

~sign of a defective oil seal. 


poets tee tires. You won't 
ave a better of portunity to 
locate’ embedded nails’ or 
tacks, cuts, and the uneven 
wear that comes from im- 
rover wheel alignment 
Wige off any gicase or oi 
you find ‘on tees. 


Look for leaks that ee 
gas and oil, Oil may 

SS reeeh nar ean 
in bottom of clutch housing. 
Test transmission and differ- 
ential plugs fi 


Slip a 
imes gets 


vent pij 
dlogged” ‘Also check engine 
mounts. 


E: e springs for signs 
ales Eevee or on fang 


Sete pore ties 

and fluid leakage. Shakin; 

propeller, shaft ‘may, reveal 

universal joints. Be 

the inspection af- 

fects both your pocketbook 
and your safety. 


A Well-Strained I 


Diet 


Saves a Car’s Engine 


You must clean the cleaners regularly 
if you want them to keep out dirt. Here 
are tips on how to go about it. 


By R. P. Stevenson 


Your car's engine will give you more 
economical service and last much long- 
er if you make sure abrasive grit and dust 
particles .are strained from the air, oil, and 
fuel on which it feeds. 

Air cleaners, oil filters, and gasoline strain- 
ers are installed to do this. But they must be 
cleaned regularly to do it well. 

An engine usually has at least two air 
cleaners, One filters the air sucked into the 
carburetor. A second (and sometimes a 
third) keeps dust out of the crankcase. Un- 
der ordinary conditions, washing and oiling 


AIR CLEANER 


antena 

bas Brie 

imtee pot 
; 

seo, 

eure ae 


Why it needs cleaning. Air drawn through an 
cil-bath ‘cleaner (above) suddenly reverses di- 
rection, causing heavy dust to fall into bath. 
Lighter particles may continue but the ‘oly 
gauze stops them. type cleaner has no 
Saki pas thas Seve Ub te Eiowine, 


dry with cloth after first pouris 

from oil-bath type) and bari 
the sump with solvent. For best results, cl 
your cleaner each 1,000 miles under ordinary 
driving conditions. If yours is the oil-l peek 
service it at once if the sump fills with a 
mixture of dirt and oil. 


Wipe sum 
out dirty oi 
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these cleaners each time you change oil is 
sufficient. But in extremely dusty regions, it 
pays to give all of them much more frequent 
attention. 

‘An oil filter is not always standard equip- 
ment, but increased engine protection war- 
rants the extra cost. Your money will be 
wasted, however, if you delay changing the 
filter cartridge, letting dirt clog it up. In 
some new cars, by-pass filters are giving way 
to the more efficient full-flow type. 

Because some deposits are insoluble in 
kerosene or gasoline, garages often use spe- 
cial solvents for washing air and fuel filters, 
But if you want to do the job at home, 
kerosene or gasoline will usually produce 
good results. 

The photos below and on the next two 
pages show you how. 


W: sol Then set the 
element aside to drain tint dry, Mechanies 
often use an hose to dry it, but one car 
maker now discourages this because the blast 
may mat the mesh together and retard the flow 
of air. If element has a gasket, clean it well, 


as below. 


Pour oil into sump of oil-bath 
Never fill above indicated level. 
dip element into oil and 

gauze element of an oil-bath cleaner; motion of 
car will do this. Most car makers specify SAE. 
50 oil for cleaners in summer, 20 in winter, 
but some recommend a lighter grade. 
— “ 


The most common oil filter, the by-pass 
type, is on a separate flow circuit of its own 
and delivers the filtered oil back to the 
crankcase where it mixes with unfiltered oil 
returned from the engine. Thus the mix- 
ture that is fed to the engine is only partly 
cleaned. A filter of the full-flow type is 
on the regular flow circuit, so it normally 
cleans all the oil just before it reaches the 
engine. Clean both types the same way. 


How full-flow oil filter works is shown above. filter (2). If excess pi 
ine starts, regulator valve momentarily high speeds, valve sends pa 
by-passes some oil to engine (1). After filter crankcase (3). If cartridge clogs, a shunt valve 
fills up, valve sends all the oil through the opens, sending the oil direct to engine. 


Air drawn into breather cap carries injurious careful to place it correctly. In the type above, 
vapors out of the crankcase through vent pipe shield belongs at rear. Others have an ai inlet 
under the car. In putting back the cap, that must face forward toward the fan, 


Filtes le cap can be washed by immersing Dry the cap well after washing. You can speed 
entire cap in a solvent. You can easily do this up drying with a fan this way. If yow have an 
at home. Use kerosene or white gasoline: air hose, use it to blow out last bits of dirt. 
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aattive Lan 


” 


ze can, be changed quickly 
put it’s best to have the oil 

changed at same ke sure container is 

drained and wiped dry inside as above. 


Burning will clean a 
neglected cap if sol- 
vent won't. Pour a lit- 


tle gasoline into cap 
and set it afire in the 


open. Let it bum un- 
til flame dies out. 
Shake out residue, 


Re-oil cap after it has 
been cleaned. Pour the 
oil into it as at left or 
dip entire cap into 


container of oil. Use 
fairly heavy oil. Let 
the cap drain well be- 


fore putting it on car. 


A vent-pipe filter is 
used on some cars. It 
traps the dust when an 
engine creates a chim- 
effect as it cools, 
wing air up the 
vent pipe. Wash and 
re-oil like inlet filter. 


Always use new cover gasket when putting 
new clement in this type, The old gasket may 
Teak oll. As a rule, make the change about eves 

5,000 miles—or when dipstick shows dirty oil. 


FUEL FILTE 


In a gasoline supply line there may be as 

many as three strainers. ‘There's alwai 

in the fuel pump. There may also be an- 

other adjoining the carburetor (above) and 

a third inside the carburetor inlet, Latter 

seldom requires attention, but the other two 
ned twice a year, 


Dirt collects in a filter bowl this way. Empty 
the bowl and wash it and strainer in solvent. 
Blow through the strainer gently, with an 
air hose. In putting bowl back, it’s a good 
idea to use a new gasket. 
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Coat Hanger Is Typing Guide 


Because I usually 
typed too much to the 
page, leaving no bot- 
tom margin, I rigged 

up the typing guide and paper rack shown. 
Formed from coat-hanger wire, it clamps to 
the back of my typewriter. When the paper 
rolling around the platen reaches two paint 
spots on the wire, I know I have reached the 
bottom margin, The height of the rack sup- 
ports the paper, keeping the typed matter 
always in view, The method of att ig the 
rack may vary with different typewriters — 
Bob Gilmore, Boyes Hot Springs, Calif. 


Red Brake Gives Custom Look 


Your friends will ask if your car is a spe- 
cial model if you apply enamel where I did 


—fire-engine red on the emergency-brake 
handle, blue on the heater unit, and white 
on the fiber side panels under the cowl. The 
firewall also can be painted a light color if it 
is first sealed with shellac. A whisk broom 
suspended on a hook on the side panel, as 
in the photo, will help you keep the floor 
mats free of dirt and sand—Chauncey E. 
Nelson, St. Paul, Minn. 
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Paint Marks Switch Position 
Many electric-iron 
cords have plugs with - 
builtin switches, but am od 
they're rarely marked 
so that you can tell at 
a glance if the current 
is on or off. A drop of 
white touch-up enam- 
el will indicate the 
“on” position and can 
be seen from some 
distance. — H. Leeper, 
Canton, Ohio. 


Cable Clamps Make Tool Holders 

Cramps for BX ca- 
ble make fine holders 
for small tools or kitch- 
en utensils. If two 
Is clamps are overlapped 
and mounted with one 
screw, as shown at left, 
more tools can be 
fitted into the allotted 
space—John J. Rea, 

Urbana, Ill. 


Matchbooks Hold 3S-Mm. Negatives 

A MATCHBOOK cover, with a number of 
paper leaves inserted, makes a compact file 
for single 35-mm. negatives. After removing 
the matches from the folder, staple in a doz- 
en or so 1%” by 2” sheets of black paper. 
File the negatives between the sheets and 
write any photographic memoranda on the 
paper with a white or yellow pencil. About 
thirty of these folders will fit in a 3” by 5” 
card file. Put a block 
of wood in the bottom 
of the box to raise the 
folders near the top 
and label each folder 
across the top to iden- 
tify it—John J. Rea, 
Urbana, Il. 


Wipe-Clean Edges 
for Plastic Tops 


you can top off that furniture you've 
built with the same gleaming, impervi- 
ous surface you see on restaurant tables. 
Nothing beats it for kitchen cabinets, tables, 
playroom bars, and children’s furniture. 

The material is sold under various trade 
names like Polatex, Formica, and Micarta. 
It can be bought already bonded to %” ply- 
wood, but with modern cements you can 
fasten 1/16” sheet to any wooden surface. 

Instead of lipped molding, the photos 
show a neat edging of 1/32” aluminum strip 
fitted flush with the plastic surface. This 
leaves no dirt-catching crack or overhang, 
and being thin, the strip doesn't require 
laborious mitering at comers. It's also easy 
to apply to rounded corners. 

Fir plywood %” thick makes a good core. 


ly cement both to well-sanded wood top 
snd tinder ide of plastic sheet. Let it dry briefly. 
Then lower sheet" carefully in precise ignment 
with panel (once surfaces touch, they can't be 


juminum strip slightly wider than panel 
then Cement shown is brushed on both the 
ces, 30 minutes, Then one surface 
vated made sacks) with a second thin 


Edges should be cut square and the top 
surface sanded smooth. Make a trial fitting 
on the furniture before applying the plastic 
sheet cut 1/16” oversize all around. 

An adhesive that doesn’t require clamp- 
ing is most convenient. You can also use a 
casein or a resorcinol resin glue, but these 
call for clamps or weighting. An adhesive 
designed to hold metal on wood should be 
used to hold on the aluminum edging, which 
can be further secured with escutcheon pins 
or countersunk screws. 

‘Trim the strip flush with both surfaces of 
the panel, being careful not to mar the 
plastic top. Where the strip projects a lot, 
it can be cut down fast with a sharp plane, 
Rub the aluminum to a satin finish with 
steel wool.—W. E. Burton, Akron, Ohio, 


shifted). Hammering with rubber mallet im- 
roves cement shown. After adhesive 
jas set, dress edges of plastic flush with wood. 

Use a file or run the edges over a jointer. 


coat, Apply strip and hold with clamy Nps oF cord 


Binding overnight. Then jdress it dosh with 
panel surfaces, holding flat file 


Pegig oo hat dear touch the phate. 
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The Tools That Save Homes 


Having this government-recommended 


arsenal always ready will help you 
ward off costly repair bills. 


By George H. Waltz, Jr. 


PS STAFF PHOTOS 


EFENDING a home against the ravages 

of time is easy if you have the right 
tools in the right place at th 
The young homeowner pictured below is 
well armed for 1951 because he has con- 
sulted government handbooks on home 
maintenance self a rack on 
which he can keep « y the tools that 
the experts say are needed most often in a 


Ready to go with the 
basic tools, this home- 
owner is set to face any 
repair problem — from 
patching a concrete 
walk to fixing the roof 


typical American home. 
two pages you'll see these 

The portable tool rack 
vantages of an over-the-bench type 
none of the disadvantages of the usually 
cluttered toolbox. 

Each tool is always in plain view and 
each tool can easily be lifted off and put 
back. If a tool is missing, its outlined empty 
spot tells you so, Besides, since the rack 
can be carried to any part of the house, all 
your tools will be right at your elbow no 
matter where you are working. 

The rack completely eliminates those 
needless trips to the cellar for a screw- 


36 basic 


driver or a hacksaw that you didn’t think 
you'd need. Finally, the rack is easier and 
cheaper to build than the simplest kind of 
tool chest or cabinet. 

Basically, the rack is nothing but a ree- 
tangle of plywood fitted with easel-type legs 
that can be folded flat and fastened when 
the rack is being carried. When not in use, 
the rack can be stowed in a closet. 

The fasteners used to hold the tools in 
place are such easy-to-get things as spring 
clips and strips of leather and rubber. The 
complete rack, including lumber, shouldn't 
cost you more than $5. And it can be built 
with the simplest tools. 


Here’s the Rack and How to Build It 


THE tool board is plywood—x" by 26” by 
32%”. The plywood legs are ¥” by 1¥” 
by 32%”. They are attached at the top cor- 
ners of the board by 3” strap hinges. A 


6” hook fits a screw eye on the spacer be- 
tween the legs to lock the legs in an open 
position. When the legs are folded for carry- 
ing, a snap catch holds them flat against the 
back of the board. 


The saw compartment is a piece of %” by 
6%” by 17%” plywood mounted on %” by 
%” spacers at top, bottom, and left end. A 
%” by ¥” by 2%” block supports the handle 
end of the saw. The plane rests on a %” by 
1%” by 10%” block of wood. 

To protect the rack, brush on a coat of 
clear lacquer after the outlines of the tools 
have been painted on the board. 
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CLAW HAMMER 
HATCHET 

NAIL SET 
CHISEL ('/s"") 
CHISEL (7/s") 
COLD CHISEL 
SMALL SCREWDRIVER 
LARGE SCREWDRIVER 
JACKKNIFE 
DRAWKNIFE 

PUTTY KNIFE 

MASON'S TROWEL 
HANDSAW (CROSSCUT) 
HACKSAW 

GIMLET 

MONKEY WRENCH 
STILLSON WRENCH 


| Keep Your Tools Fit 


UST as important as having the right 
tool for the job is having it in good 
shape to do the job right. Here are a 
few tips that will help you to keep your 
| tools in top working condition: 
Screwdrivers. Don’t use them as pries or 
jimmies. Always match the screwdriver to 
the screw slot; don’t try to drive a large 
screw with a small screwdriver. 
Jackknife, chisels, drawknife, and 
smoothing plane. Keep them sharp. There 


| 


is nothing more discouraging than trying 
to use dull cutting tools. Protect their cut- 
ting edges. When a plane is not in use it 
should be stored so blade won't be in- 
jured. Avoid nails. Warn your family, 
particularly the feminine members, not to 
use your chisels as screwdrivers. 

Wrenches. Don’t use them as hammers. 
Oil them occasionally to prevent rust. Ad- 
just jaws snugly against work to prevent 
scoring jaws and work. 

Putty knife and trowel. Keep them clean 
and free of rust. Don’t let cement, putty, 
etc., harden on them. 

Hand saw. Keep it sharp and oiled to 
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prevent rust. Avoid nails. Buy a good 
saw and keep it in good condition. It will 
save you time and effort. 

Soldering iron. Keep it clean and the 
tip always tinned ready for use. 

Paint brush. Always clean it immediately 
after use and store it wrapped in folded 
paper to maintain its shape. 

Brace and bits. Keep the bits sharp and 
both brace and bits free of rust. Avoid 
nails. 

Pliers. Keep the cutting edges sharp. 
Prevent rust. Don’t use as a hammer. 

Steel square. Oil occasionally to prevent 
rust. Keep it out of contact with other 


SMOOTHING PLANE 
THREE-CORNERED FILE 
SOLDERING IRON = 
WIRE-CUTTING PLIERS 
BRACE AND BITS 
GLASS CUTTER 

METAL SHEARS 
FRAMING SQUARE 
FOLDING RULE 

PAINT BRUSH 
GALVANIZED BUCKET 
SMALL WASH TUB 
FORCE CUP 
STEPLADDER (6') 

OIL CAN 

OILSTONE 
FLASHLIGHT 
CARPENTER’S PENCIL 
FUNNEL 


tools to preserve its scale markings and 
straightedges. 
jail set. Don't attempt to use it as a 


punch. 
Oilstone. Clean its honing surfaces oc- 
casionally with a brush dipped in kerosene. 
Avoid any contact with tools that might 
chip or mar the honing surfaces. 

Stepladder. When it is new, sand off any 
rough edges or splinters; then wax it. A 
coat of wax will make it easier to remove 
paint splatters and other stains. 

Force cup (plumber's friend), Wash the 
cup thoroughly after use. Grease, if left 
‘on, may damage the rubber. END 
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Extra Felting Improves Sander 


Mera flanges on the platens of inex- 
pensive electric sanders can gouge and mar 
the work if the tool is tipped up. An extra 
thickness of felt over the platen pad pro- 
vides increased clearance to help prevent 
this, Glue on the felt as shown. Material 
from a discarded fur-felt hat is good, for it’s 
thicker than ordinary felt, and costs nothing. 
—Walter J. Waldon, Freehold, N. J. 


Cheese Spreader Applies Glue 
ye You may find a 
plastic cheese spread- 
er superior to a brush 
for applying a thin, 
. even coat of house- 
4 hold cement or glue. 
Vor Be sure to wipe the 
blade clean after use. 


Centerpunch Has Its Own Hammer 

z Tue depth of in- 
dentation made by this 
spring-powered _cen- 
terpunch is controlled 
by the height the head 
is lifted and the num- 
ber of times it is re- 
leased. The higher the 
head is pulled up, the 
harder the spring in- 
side drives the punch 
point into the work. 
It's priced at $1.50 
and manufactured by 
Lakelin Products Co., 
Dayton, Ohio. 
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Pivoted Brush Turns Corners 
Tue brush from a 
discarded typewriter 
eraser, pivoted in a 
handle as shown, is y 
convenient for dusting X 
photo equipment. I at- 
tached the brush to a 
plastic key holder, but 
a slotted-end dowel 
will serve as well. Re- 
move the eraser and 
attach the brush to 
the handle as tightly 
as possible with a 
screw. Bent at an an- 
gle, the brush simplifies the problem of dust- 
ing the folds inside a camera bellows.—John 
J. Rea, Urbana, Il. 


Bag Protects Casting Reel on Rod 

A castinc rod can be kept ready for use 
at all times with the reel in place if you pro- 
tect the line as shown below. Equip the 
open end of a small bag with draw strings, 
and cut and stitch a 
hole in the other end 
just big enough to slip 
over the butt of the 
rod. Pull the draw 
strings tight ahead 
of the reel. The rod 
can then be carried 
through brush that 
might snag the reel. 
—E. V. Reyner, Town- 
send, Mont. 


Clamp and Pliers Form Tiny Vise 

Ir you don’t have a suitable vise for hold- 
ing jewelry or other small objects for solder- 
ing, try improvising one like this. Grasp the 
object to be soldered with narrow-nosed 
pliers and tighten the pliers in a small C 
clamp. Put the clamp just past the pivot.— 
J. Van Siclen, Queens Village, N. Y. 


left of vacuum cleaner after sander 
been built is shown at left. Only parts of 
vacuum you need are motor and belt pulley 


Homemade 
Power Sander 


For a few dollars you can build it from 
an old vacuum-cleaner motor. Other 
parts will come from your scrap box. 


By Herbert Pfister 


JUTTING a professional finish on your 

woodworking projects is easy with this 
sander-polisher. It will leave most any wood 
surface satiny smooth, and then follow up 
by doing the tedious job of polishing, And 
all with little effort on your part. 

The principal part of the machine is an 
old vacuum-cleaner motor. If you don’t 
have one, you can pick one up secondhand 
for a few bucks. The light-duty type shown 
does fine. 

Other than the motor, you'll need two 
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Pulley for the belt that drove the vacuum’s Shim under one jaw holds piece off center. 
brush is cut off, as shown above, before the After turning, the eccentric end is drilled and 
remaining stub is turned off center, tapped for the %"-20 retaining screw. 


ball bearings, sponge rubber, a few screws, 
and plywood from your scrap box. A foot 
rheostat for a sewing machine is handy for 
controlling the sander’s speed. 

The sander operates on an eccentric 
principle. One end of the motor belt pulley 
is turned off center. The eccentric end turns 
in a ball bearing set into the moving block. 
Thus when the shaft turns, the sanding 
block moves in a tight circular orbit. 

Chuck the belt pulley in a lathe with a 
8/82” shim under one chuck jaw. This 
throws the pulley off center so you can turn 
the end eccentric. Turn it down to fit snugly 
in a bore ball bearing. Also drill and tap 
the eccentric end X”-20. 

The outside of this ball bearing fits within 
‘The %" ‘ball beating on eccentric slips into ® X” steel disk that is bolted to the moving 


steel disk fastened to movable block. Disk is block. A recessed washer about 1%” in 
just visible through hole in motor block. diameter—the kind that goes on a shaft be- 


‘SETSCREWS 


AND ADO SCREWS, 


14-20 MACHINE SCREW 
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tween a grinding wheel and a nut—will do 
for the disk. Bore it out to a snug fit for the 
bearing. Also drill and tap the disk for the 
four 8-32 machine screws that hold it to the 
moving block. 

Two pieces of plywood and a slab of 
sponge rubber make up the motor base and 
moving block, as shown in the drawing on 
the preceding page. A ”-20 machine screw 
through the bottom and into the tapped 
hole in the eccentric locks the whole assem- 
bly together. Cut the %”-20 screw so that it 
turns tight or bottoms before pulling up on 
the inner race of the %”-bore ball bearing. 

Avhandle from a glass coffee maker can 
easily be adapted to the sander. Just shorten 
the steel band to fit tightly around the 
motor. The k” steel rod around the lower 
block holds sandpaper in place. END 


Hose Clamp Repairs Tool Handles 


Neep a new ferrule for repairing that fa- 
vorite garden tool? A hose clamp makes a 
good one and can be 
made tight even on a 
fered or other- 
e damaged handle. 
Since it opens, you 
needn't even pull the 
tool shank out of the 
handle to put the 
clamp on.—Robert 
Hoppough, Encino, 
Calif. 


HARD AND SOFTWOOD 


‘A softwood does not necessarily 
come from a tree whose wood is soft, 
nor is a hardwood always one that is 
hard, Some softwoods are harder 
than many hardwoods and a few of 
the hardwoods are among our softest 
woods. No definite degree of hard- 
ness divides the two groups. 

The distinction is this: In the lum- 


ber trade, there has developed a cus- 
tom of calling the coniferous trees 
softwoods and the broad-leaved trees 
hardwoods. Coniferous trees, popularly 


called evergreens, are those with 
needles or scale-like leaves. Broad- 
leaved trees are often termed decidu- 


ae 
U-shaped paper clamp was bent from ” steel 


rod and threaded 5-40 on ends for wing m 
Steel across U holds one end of pa 


Marking Device “Brands” Your Tools 


Wir the Moto- 
Write, a vibrating 
marking device that 
looks like a chubby 
pencil, you can 
“brand” all your tools 
from screwdrivers to 
lawn mowers. It uses 
115-volt AC, and by 
changing the bit you 
can etch glass or tool leather. Montgomery 
and Co., New York City, sells it for $6.00. 


ous because most of those in the 
United States shed their leaves each 
year. 

According to the National Lumber 
Manufacturers Association, softwoods 
found in the United States include the 
cedar, juniper, cypress, Douglas fir, 
true fir, hemlock, larch, pine, red- 
wood, spruce, tamarack, and yew. 

Hardwoods include the alder, ash, 
aspen, basswood, beech, birch, buck- 
eye, butternut, cherry, chestnut, cot- 
tonwood, elm, gum, hackberry, hick- 
ory, locust, magnolia, maple, oak, 
sycamore, walnut, willow, and yellow 
poplar. 


FOR YOUR POPULAR SCIENCE INFORMATION FILE 
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Does Your Album Look Like This... 


| 


7 You'll find the difference between thes 
or This? Sortie 


«it’s fun to” 
make 

your album 
attractive 


Start the new year right 
by laying out your pictures the 
way an editor would. 


By Ralph Steiner 


Des your photo album look drunk and 
disorderly? Does it follow the after-the- 
cyclone school of art? It needn’t—if you know 
the rules, The care and feeding of the album 
can be an absorbing parlor game for the 
whole family. 

Look at the two previous pages. The left- 
hand page is typical of many albums. It 
looks as though the pictures were pasted 
down just as they came from the photo fin- 
isher’s envelope—first come, first pasted—in 
even rows like windows in a factory. But the 
page does have a unifying idea. All the pic- 
tures have to do with winter. In the same 
way, you can build your pages around such 
ideas as “The Birthday Party,” “The First 
Trip in the New Car,” and “Dorothy's 
Dresses from Birth to Marriage.” 

Pruning. The page was improved, as 
you can see, by pruning down the pictures 
to get rid of wasted space, then re-arranging 
them. It’s easier for most people, including 
many professional photographers, to make 
good compositions by cutting down prints— 
instead of trying to do it in their finders 
when they snap the picture. 

Two pieces of “L” shaped cardboard cut 
out of shirt stiffeners are handy marks in 
pruning. They can be shifted around on 
each print until all the uninteresting waste 
areas are framed away. In this case, we 
found much of the ice and snow areas could 
be cut away from the pictures without losing 
the feeling of winter. 

Your eyes feel better looking at the cut- 
down pictures for much the same reason that 
your ears feel better when static is tuned out 
of a radio program. For photographers with 
an engineering bent, try thinking of your- 
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‘Trim each photo before mounting. Use L-shaped pieces 
of cardboard like this to find most interesting area, 


self as picture engineers whose job is to make 
every picture 100 percent efficient. 

The shot of the girl with skis was chosen 
as the most interesting and striking. To make 
it so, it was marked for a viww-up and given 
star position on the page. The picture of 
Junior with the hockey stick, when trimmed, 
came out an interesting shape. It too was set 
aside for enlarging and for second billing on 
the page. 

Re-arranging. When the enlargements 
were ready, we found we had only one un- 
usual shape. You may come up with many. 
But these may help, not hinder, you to ar- 
range the pictures to make a page look dif- 
ferent and intriguing. Long, thin strips can 
be run along the sides; a big round picture 
can be made the center for a circle of small- 
er photos. 

Our four pictures of a small boy were 
grouped together. These, as well as the two 
squares of the girl skiing, were run edge to 
edge. This not only saved space but gave us 
a page with only four blocks of space to en- 
gage the eye. 

White borders were lost in the trimming. 
But since our album page was black, we con- 
sidered this a gain, because white borders 
on black pages can be more eye-catching 
than the pictures themselves. So off with 
them! 

Two of our pictures went in the waste- 
basket. Even when ruthlessly trimmed, they 
looked like the two bad apples in the bar- 
rel. So out they went. If you haven't a sur- 
geon’s courage, reserve a few pages at the 
end of your album for such also-rans. But re- 
member—always put your best photo for- 
ward. END 


Turn Yourself 


a Lighter 


Here’s something you'll enjoy making 
as well as carrying in your pocket. 


N° CIGARETTE lighter you buy can 
mean as much to you as one turned out 
in your own shop. It makes a fine project to 
keep your hand in between bigger jobs, or 
to learn basic techniques on a new lathe. 
This lighter works in wind, has a big fuel 
capacity, and is so sturdy and simple it will 
never get out of order. 

Monel metal is the ideal material, but 
stainless steel, bronze, or even brass will do. 
You can make the sparking wheel by knurl- 
ing a piece of 7/16” drill rod and harden- 
ing it, or take a wheel from an inexpensive 
new lighter. 

Tank top. Chuck stock with more than 
enough protruding to make the e1 
Face, turn the edge 
turn the shoulder with a parting tool File 
smooth and polish with emery cloth before 
parting off. 

Tank. It's easier to make this of tubing 
than solid stock, Chuck a 3” length of thick- 
walled tubing (with a maximum bore of #”) 
so that about 2” projects. Turn the outside, 
and bore carefully to a tight fit for the tank 
top. Cut the threads on the lathe too. 

Plug. Leave enough out of the chuck to 
turn, thread, and cut off with a slight allow- 
ance for facing the knurled end afterward. 
File the knurled edges slightly. 

Screw the plug snugly into the tank and 
insert the top. Put wooden pads against both 
ends; then squeeze the assembly in a vise to 
press the top home. 

Post holder. Bend a 5/16”-wide strip 
of 1/16” stock lengthwise over a piece of 
steel 11/16” in diameter. This is to produce 
the curve matching that of the tank. Then 
clamp it to the steel to bend up the ends. 
Drill the four holes, taking care that the two 
larger ones are accurately located to hold 
the post parallel to the tank. 

Post. Leaving 19/16” of a piece of 
5/16” rod out of the chuck, centerdrill, and 
run a No. 36 hole through. Tap 6-32 to %” 
depth, Then tum to 3/16” diameter for 14”. 
Cut the outside thread almost full, finishing 
with a 3/16”-24 die. Polish and cut off. 
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Check your wheel size before shaping the 
top of the post. Spot the shaft hole to leave 
minimum clearance under the wheel, to in- 
sure using all the flint. 

ld. You can bore this from solid 
stock, or use tubing and silver-solder a plug 
into the top. Bore the inside to a smooth 
sliding fit on the tank. Use a pointed thread- 
ing tool to make the gripping rings at the 
lower end. You can space them .050” apart 
by swinging the compound parallel to the 
lathe ways and using its feed. Turn rings 

25” deep, round each one on top with a 
(ae file, and polish. 

File the flame opening to a depth of half 
the diameter. Slide the shield on a rod or 
dowel to drill out the slot at the back. File 
the slot to size. The three air holes above 
the slot can be drilled after assembly, if 
needed. 

Fittings. The two round lock nuts that 
hold the post can be drilled and tapped in 


Magnetic Top Shows Action Through Plastic Disk 


In HALF an evening you can make this 
unusual toy for the children. It should keep 
them busy for hours. 

The top is given a hard finger-tip spin on 
a smooth surface. Then bits of ferrous wire, 
nails, or tin-plate cutouts are pushed against 
the turning point. Magnetism and friction 
take over, endowing the pieces with a 
curious motion of their own as they “walk” 
along the spinning point. The action is com- 
pletely visible through the transparent disk, 
so the kids miss none of the fun. 

Turn the shaft from %” drill rod with a 
shoulder for the disk. Heat it to redness and 
quench to harden it. Magnetize it by rub- 
bing it on a strong magnet. Press the disk 
on, and if necessary turn the edge down so 
it runs dead true.—J. C. Magee, Schenectady. 
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the lathe. You may want to drill two 1/16” 
ach so that you can tighten them 
The four screws can 


pot the hole for the shield 
ww after the shield is in place 
in the open position. A flint spring can be 
wound on a 1/16” rod, if nece from 
016” music wi n SO 
that they won't catch in the threads of the 
post hol 

Insert rd wick and clean dry cot- 
ton, Since a lighter is only as good as its 
flint and fluid, use the best of both.—Jesse 
Lucas, Michigan City, Ind. 
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You Can Have Direct Current 


in Your Shop 


UMMAGING in surplus stores, you may 
ill find high-quality, ball-bearing mo- 


tors, so well built they'd delight any mechan- 
ic’s heart. Prices are low. But those motors 
stay on the counter, for the name plates say 
“Direct Current.” 


It pays the craftsman to know what 
can be done with selenium rectifiers. 


By Ray Miliholland 


You may have wished you could re- 
charge your car battery right in the garage 
when it needs a boost. Perhaps you've 
thought of taking a crack at electroplating. 
‘And some day you may plan to have a two- 
rail miniature railroad layout. But all these 
things also require direct current, and the 
only place you have DC is in your flashlight. 

Stymied? Not at all. You have ample 
power in your AC house lines, and you can 
tum that kind of juice into direct current. 
Selenium dry-plate rectifiers, which are a 
row of disks or plates between mounting 
brackets, will do it, 

Maybe you've-passed these devices by on 
the counters because there wasn’t a name 


Electroplating setup consists of small trans- 
former and_the full-wave rectifier diagramed 
in Fig. 9. Four disks are stacked on an insu- 
lated bolt. The resistor at right in the photo 
adjusts current to suit various sizes of work, 


Power buffing with a 
DC motor driven from 
the house AC line, 
High-quality motors of 
this sort sometimes go 
for bargain prices. The 
four rectifiers, which 
safely deliver up to 2 
amp., should be used in 
the open for ventilation. 
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First stey 
tape eacl 


in taking apart rectifier stacks is to 
disk on the brass-electrode side like 


plate—no clue to what voltage or current 
they'd handle, or how to hook them up. 
Here's the dope: 

One-way conductors. Basically, any 
rectifier acts like a check valve in a water 


pipe—it will let juice pass in only one direc- 
tion. Familiar 60-cycle AC flows alternately 
first one way and then the other, 120 times 
a second. In an ordinary lamp circuit, for 
instance, (Fig. 1) it flows first as in A, and 
1/120 second later reverses itself as in B. 
Graphically this action is represented by the 
two loops a and b, and the resulting wavy 
line is called a sine wave. 

Put a rectifier in the circuit as in Fig. 2, 
and current can flow only in one direction. 
It doesn’t flow all the time; the one-way 


ecTiFien pLocks 
cae RETURN CURRENT 

+ —) 
cunfewt rows 
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this. Then 


disks are pried off the 
through bolt 


idles, as shown above. 


the tay 
1 ah pa 


valve just cuts off half of the sine wave, and 
you have an intermittent or pulsating direct 
current. For lots of applications this is all 
right. When you need the whole wave, you 
can hook up another rectifier to get the 
other half as well. 

The basic unit of a selenium rectifier 
stack is a little sandwich shown in cross sec- 
tion in Fig. 3. The back electrode is a steel 
plate coated with selenium. Clamped to it 
by an insulated bolt is a brass contact disk. 


NEGATIVE ELECTRODE 
(STEEL) 


TERMINAL SELENIUM LAYER 


BARRIER LAYER 


POSITIVE ELECTRODE 
(BRASS) 


BER COMPRESSION 
WASHER 


FIBER BUSHING 


An element like this will stand 12 to 16 volts 
of reverse potential—which means that above 
this, it may not do its check-valve job. To 
rectify higher voltages, you use two or more 
elements in series. 

The amount of current (amperage) an 
element will handle is limited by the heating 
effect, which depends on the disk size and 
cooling area. The bigger the steel plate, the 
more juice it will handle. Disk temperatures 
should not exceed 160° F. You can increase 
capacity by clamping extra cooling fins to 
the plates, by playing a fan on the stack, 
or by both. 

Taking a stack apart. The 24-plate 
unit shown in the photos is a typical surplus 
item, The disks are 1%” in diameter. It's 
rated at 120 volts, .22-amp. output. But this 
rating is for use in a confined space; out in 
the open the disks will handle .5 amp. 
nicely. With fins, and fan cooling, they'll 
handle up to 1 amp. 

If you want line-voltage output, you'll use 
the stack as but for lower voltages it’s 
taken apart and rebuilt. Apply two strips of 
cellulose tape firmly to the positive side of 
each cell, or plate, as shown in one of the 
photos. This prevents the thin brass elec- 
trode from pulling off the selenium layer. 

Now you can remove the nut on the end 
of the stack and pull the long bolt out of 
the fiber tube or bushing on which the 
plates are stacked. Then, with tongue de- 
pressors or similar wooden paddles, pry off 
‘he disks one at a time. You'll wind up, in 
this case, with 24 separate rectifiers. 

Figure 3 shows a single cell with the nec- 
essary fiber bushing (cut off the original 
long one), washers, and terminal lugs. The 
bolt is completely insulated from all parts 
of the rectifier by the bushing and fiber end 
washers. This single plate, hooked up in a 
series circuit, would give you half-wave ree- 
tification, safely delivering up to 12 volts 
and .5 amp. 

Should you want to. draw up to 1 amp., 
you could fan-cool this single disk, or use 
two disks in parallel as in Fig. 4. The two 
could be mounted separately, or stacked on 
a single bolt with an insulating washer be- 
tween them. 


‘TRANSFORMER 


I+ 


PARALLEL STACK 
ISAS ‘iz vouts,1 aMP(HALF wave) 


Half-wave 24-volt unit, For running 
24-volt DC motors, charging batteries, and 
many other jobs the half-wave, intermittent 
ramed in Fig. 2 will serve nicely. 

Since a single plate will stand 12 volts of 
reverse potential, you need two in series to 
handle 24 volts. If your load won't be more. 
than 5 amp., simply assemble two plates on 
a bolt, so t the brass disk of one cell 
clamps against the steel disk of the other, 
as in Fig. 


DISKS IN CONTACTS — 


‘TRANSFORMER: E| other 


SERIES STACK 
24 VOLTS, «5 AMP, 
(HALF WAVED 


To get 3 amp. at 24 volt s 
connect six such two-plate pairs in parallel 
(Fig. 6). The two plates of each pair touch, 
but each pair is separated from the next by 
insulating washers, as shown in the diagram. 
All the positive (brass) plates are con- 


‘TRANSFORMER ‘OHM, 20-WATT 
RESISTOR, OR 


S-AMP, FUSE 


INSULATING WASHERS BETWEEN EACH 
ADJOINING PAIR OF DISKS AND AT BOTHENDS: 


“SERIES PARALLEL 
24 VOLTS, 3 AMI 
(CHALE WAVE) 


nected to a common bus bar, 
negative (steel) plates to another. 
Battery trickle charger. To pep up a 
car battery overnight, you can build this 
3-amp. charger (Fig. 7) from six rectifier 
disks and_a small constant-duty transformer 
rated at 75 watts or better. Clamp up the 


id all the 


{-OHM, 20WATT RESISTOR 
‘OR S-AMP. FUSE 


INSULATING WASHERS, 
BETWEEN DISKS AND ATENDS. 


BATTERY CHARGER 
8 VOLTS, 3 AMP. 
(HALF WAVE) 
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disks with insulating washers between all 
of them, and connect all positive sides to a 
common lead (which will go to the positive 
battery post). All the negative electrodes are 
common to one side of the transformer, 
which should have a 10-volt winding. Put 
a 5-amp. fuse in the output line to protect 
the rectifier and transformer in case of a 


24-VOLT TRANSFORMER WINDING 


O 
CENTER Tal es 


SevouTay vo AMP (FULL WAVED 
short, or else provide a limiting resistor. 

Getting the full wave. For electro- 
plating, hum-free relays, and other appli- 
cations that need full-wave rectification, 
you can hook up the disks in two ways. The 
simpler calls for a transformer with a center- 
tapped secondary. Most radio filament trans- 
formers are this type. The basic circuit is 


Surplus 24-volt aircraft motor makes a husky 
hhand grinder when run from a half-wave recti 
fier. Tin-plate disks 24” square clamped along- 
side the steel disks and extra spacer washers be- 
teen the plates increase current capacity 
percent. A small cooling fan blowing on rec- 
tia will double load capacity for brick periods. 
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the one shown in Fig. 8 on this page. 

Here the two outside leads of the trans- 
former secondary go to the positive (brass) 
electrodes of two rectifier disks, mounted 
on a common bus bar or metal strip joining 
their negative electrodes. This bus bar be- 
comes the negative DC lead; the center tap 
of the transformer, the positive. 

Your DC output will be about half the 
AC voltage across the transformer second- 
ary, so you'll need a transformer giving 24 
volts if you want 12 volts DC, What hap- 
pens here is that half the-sine wave scoots 
through one rectifier, and the other half 
(blocked by the first disk) goes through the 
second. Although this type of circuit isn’t 
recommended for more than 12 volts, you 
can get more amperage by stacking disks in 
parallel. 

Full-wave bridge circuits. In_ these, 
the disks are assembled like two half-wave 
rectifiers with their positive terminals in 
contact at the middle of the stack (Fig. 9). 


12VOLT TRANSFORMER WINDING 


IDGE-TYPE. RECTIFIER oe 


Te'vouTe, 1 AMP. (FULL WAVE) 

The AC input straddles the center pair. The 
two negative end electrodes are joined to 
form the negative DC lead. Each disk is 
subject to the full working voltage, so 12 
volts is the rating for the circuit. 

For higher outputs, add more disks in 
series or parallel as required. For 24 volts, 
1 amp., you'd need two 1%” disks in series 
(one behind the other) for each one shown 
in Fig. 9. For 2 amp. and 12 volts, you'd 
connect two disks in parallel (side by side) 
for each one shown. 

Using the whole stack. For 115-volt 
DC motors, solenoids, and the like you can 
use 24-plate stacks as they come, either by 
connecting up just half a stack as a simple 
.5-amp. half-wave rectifier, or by hooking up 
two stacks as a full-wave bridge rectifier 

‘ADD TWO PARALLEL UNITS FOR 2-AMP OUTPUT 


BRIDGE RECTIFIER 
415 VOLTS (FULL WAVE) 


You can run small 110- 
volt DC motors with 
this unit. Two 24-plate 
stacks are hooked up in 
a full-wave circuit (Fig. 
10). The 60-mfd. ca- 
pacitor improves the 
voltage regulation. 


(Fig. 10). For 2 amp. 
at line voltage, add 
two more stacks as 
shown by dotted lines. 

Measuring out- 
put voltage. A DC 
voltmeter put across 
an unloaded rectifier 
will show a lower read- 
ing than you'd expect. 
It will read higher 
when the rectifier is 
working at normal 
load. However, on halfwave DC the meter 
will never show peak voltage, but only the 
average. 


7 i cua 


24 PLATE STACK 


VOLTAGE DOUBLER 
(HALF WAVE) 


WOOD-GRAIN TERMS 


Close grain—Narrow and inconspicuous 
annual rings. The term is sometimes used 
to designate wood with small and closely 
spaced pores, but “fine textured” is more 
common for this. 

Coarse grain—Wide and conspicuous 
annual rings with marked difference be- 
tween springwood and summerwood. 

‘Cross. grain—Where the cells or fibers 
do not run parallel with the axis or sides 
of a piece. 

Diagonal grain—Annual rings at an 
angle with the axis of a piece as a result 
of sawing the log at an angle. 

Edge or vertical grain—Lumber in 
which the rings form an angle of 45° or 
more with the surface of the piece. 

Interlocked grain—Wood in which the 
fibers are inclined in one direction in a 


Less voltage drop under load can be had 
by connecting an electrolytic condenser 
across the DC output. Use a 60-mfd, con- 
denser or larger if possible. Remember that 
electrolytic condensers have a plus and a 
minus side, and connect them accordingly. 

Voltage doubler. You can get 230 volts 
from a 115-volt line with the circuit shown 
in Fig. 11. One of the two condensers is 
charged on half of the sine wave, and adds 
its charge to the line voltage on the second 
half. Be sure to use a 2-amp. fuse in the 
115-volt side. END 


number of rings of annual growth, then 
gradually reverse and are inclined in an 
opposite direction in succeeding rings, 
then reverse again, 
Flat grain—Lumber in which the rings 
form an angle of less than 45° with 
surface. 
Open grain—Common classification of 
inters for wood with large pores, also 
mown as “coarse textured.) 

spiral grain—A type of growth in whicl 
the fibers take a spiral course about the 
bole of a tree instead of the normal verti- 
cal course. The spiral may extend right 
or left-handed around the tree trunk, 

Wavy grain—Wood in which the fibers 
collectively take the form of waves or un- 
dulations. (From the National Lumber 
Manufacturers Association. ) 
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Only visible change in TV set 
to which the new DuMont tuner 
has been added is replacement 
of dial above by one at right. 
Its outer band is used for TV 
and its inner band for FM. 


New Tuner Adds Radio To TV 


You can put in this tuner and hear FM 
broadcasts on a video receiver. And 
pictures will come in better, too. 


By Robert Gorman 


MILLION or more of the TV receivers 
now in American homes can be con- 
dso that they can be also used as FM 
radio receivers, The original tuners in many 
of these sets are becoming worn. They can 
be replaced with newly available “front 
ends” that both bring in FM broadcasts and 
improve the reception of TV pictures. 


vert 


a a 
Switch-type tuner (left) used in many TV sets 


and the new Inputuner (right) are both physi- 
cally and electrically interchangeable. 


These units, the latest in the line of 
DuMont Inputuners, can be substituted for 
the switch-type tuners in most of the RCA 
630-TS circuits found in about 20 different 
makes of sets. They can also be put into 
many other TV receivers that have separate 
intermediate-frequency circuits for pictures 
and sound. But they aren't recommended 
for sets that have le channel,” some- 
times called “intercarrier,” sound systems, 

How about your set? To see whether 
the new tuner could be used in your set, first 
compare its dimensions (given on the next 
page) with those of your present tuner, 
Then consult the manufacturer's service 
manual. If your receiver has an intercarrier 
sound system, you will not find more than 
one sound IF stage on the diagram, but if it 
is a dual-channel receiver the diagram will 
show two, three, or more tubes labeled 

‘sound” or “audio” IF. 

Another important item is the sound IF 
frequency. Various ones have been used in 
different sets. Replacement Inputuners are 
made for two of the most common IF sound 
frequencies: 21.25 and 21.75 me. 

How it’s installed. Installation of a 
new tuner is not difficult. Remove the chas- 
sis and loosen the screws that hold the old 
tuner in place. Snip off the flat ribbon 
lead-in wire that runs to the tuner from the 
antenna-input terminals. 

Turn the chassis over and trace, with the 
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ensions against corresponding 
‘ones on your present set and tuner. Some models 
of the new unit do not have sound take-off trap. 


help of your diagram, the five leads that 
connect the tuner to the other circuits. Note 
where each wire ends and then unsolder the 
lead. IF you can't reach it with a soldering 
iron, snip the lead, leaving an inch or so of 
wire. You'll then be able to splice a new 
Wire to the old one. 

One lead goes to B-plus, 
the 6.3-volt heaters, and a third cor 
the grid of the first sound IF amplific 


nother feeds 
ts to 
A 


is bolted to cut-out in main 
Before removing unit, identify wires 
from it with aid of circuit diagram. 


it must be made to 
Adjustment points are 
and movable slug in sound trap. 


Slight adjusts 
video and sound. 
coil, shown, 


bare wire coming through the back of the 
tuner goes to the grid of the first video IF 
tube. It must be kept short. A fifth wire is 
supposed to feed into the AGC (automatic 
gain control) circuit. Some sets, including 
the original versions of the 630, do not have 
AGC. The procedure, however, is the same; 
just substitute this lead for the fifth con- 
nection of the original tuner. In the 630 it 
goes to the diode plates of the first audio 
amplifier, a 6AT6. 

When you've restored the twin-lead con- 
nections to the antenna terminals, you are 
ready to tune in your new TV-FM combi- 
nation. Replace and connect the picture 
tube and adjust the ion-trap magnet for the 
brightest raster (scanning lines at an un- 
occupied channel). Make sure that there 
are no shadows at the comers of the raster. 

Final adjustments. You should get 
good picture and sound immediately, but a 
couple of touch-up adjustments may sharpen 
them both. The alignment points are the 
grid-coil adjustment (see photo) and the 
slug in the sound trap. Undoubtedly the 
best way is to align them with a signal gen- 
erator and a vacuum-tube voltmeter, but it 
should be possible to peak them pretty well 
by turning the adjustment screws and look- 
ing and listening very carefully. Don't 
touch any of the other slugs. 

And don't be satisfied with pictures that 
are only just as good as before. This tuner 
has about twice the gain—especially on the 
high channels—of the models it replaces. It 
also should do a better job of rejecting un- 
wanted signals. END 


"WE'RE GOING TO 
LOSE PRODUCTION IF 
THEY DON'T Fit THAT 


Shoptalk 


‘Where do they work? Answer below. 


They're steel workers. A porcupine is a revolv- 
ing cylindrical rack for cooling and inspect- 
ing galvanized sheet steel. 
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Storage Units 
You Can Move 


They're easier to rearrange than fur- 
niture—and anyone can build them. 


By Roland Cueva 


New arrany 


UILD your shelves for magazines, books, 
records, and knickknacks this way and 
you'll have solved one storage problem for 
life. If your wife rearranges the furniture, 
shelves can be made higher, lower, short- 
er, or longer by simply stacking them up 
differently. No landlord will object to such 
movable walls. And when you move, you 

can take them with you. 
You can turn out a complete set with only 
hand tools if you make the full units and 

a, 


Qu 
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ents are almost unlimited since 
units will fit together in many different ways. 


{ 
gasaeass! fut on ont nt pa 
T 
t 
| 
} 
‘CORNER UNIT 
FULL UNIT, TWO PIECE - 
Bit 
the half units as two-piece jobs. If you units. Materials for these nine units cost 


build them as single pieces, you should use 
dadoes, and this will generally require a 
circular saw. Otherwise, all joints are simple 
butt joints nailed and glued. 

Build as many or as few units as you 
need. You can always add new ones because 
they are extremely simple and inexpensiv 
to make. In the set shown in the photo on 
the preceding page there are two full units, 
one half unit, two corner, and four base 
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less than $10. 

All the units fit together in several differ- 
ent ways because of their stepped design 
and because of standardized dimensions. 
The outside dimensions are either 6”, 12”, 
18”, 24”, or 48”. 

With the exception of the base units, all 
of them are cut from 1” by 12” planks. The 
base units, made from one-by-tens, are the 
only units that have backs, which can be 


HALF UNIT, ONE PIECE 


HALF UNIT, TWO PIECE- 


cut from %” plywood. The bases—narrower 
than the other units—are designed to give 
you toe space. However, with their open 
sides out, the bases can be used on top of 
the other units for more storage room. 
Second-grade pine (No. 2 common) is 
all right for the units if you take care to 
fill the cracks, sand well, and apply a good 
undercoater before final painting. Clear 
pine is best, of course, but it costs about 
double the No. 2 grade. END 


pieces of full unit's outer section fit in 
adoes of center section. In photo above, bot- 
is being nailed in, 


Plywood back is being attached to base unit 


with small wire nails. This narrower 
than others—is only one with a bac 
are shown below. Nail heads 


were countersunk and filled over with composi- 
tion wood, These units were enameled. 


| 
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a 
Bomb It 
with Paint 


A 


spray Dress up jors in your home with a 

akitehen cabi- spray pal radiators with a brush is 
They’ take up littl wessy, tedious job. But with a spray pack you 
space and aren't messy can do the job cleanly and quickly. Place card 
and smelly like partly board behind the radiator to protect the wall 
used cans of ordinary cover the floor with newspaper, and_ you're 
paints. But don’t put — ready to start spra hit-iron rail: 
them where they'll get — ings, metal lawn furniture, and wire fences and 
too hot. gates, aluminum spray docs a good job. 


Stop oxidation of your copper screens by coat 


ing them with clear plastic spray. Oxidation re 
of copper screens often causes ugly, streaky times a year. This spray also is excellent for 
stains on the wooden siding of a house. First — tools and ferrous-metal surfaces to prevent rust. 


lus hing. Stack Use ii 
them. Keep — whe 
wer all sur- it 


is around 


skate blades and sled runners 
hem away for the summer, Use 
rve handles of tennis rac 
‘ods, and other pieces of 


clean the mesh by 
up three or fow 

the spray moving at all ang 
faces of the wire. Then tur 
and spray them from the « 


iB 
ft 


Now you can turn out professional 
spray-paint jobs—and without laying 
out a lot of money for a spraying outfit. 


By Bernard Gladstone 


PS PHOTOS BY W. W. MORRIS. 


PUSHBUTTON painting is easy. It’s fast 
and neat, too, and when you're finished 
there are no brushes to be cleaned. 

The new paint bombs now available (PS, 
Dee. ’50, p. 102) work best on small objects 
and things that have many sides or curved 
surfaces—such as wire grilles, toys, machin- 
ery, lamp bases, tools, radiators, and wicker 
furniture. 

You may find it difficult to get an even, 
glossy coating on a large, flat surface be- 
cause the nozzles of the cans are not adjust- 
able. But if you're careful, you can paint al- 
most anything with spray packs. 


Heed These Tips 


Always shake the can before starting and 
every few minutes while using it. Shaking 
activates an agitator in the can and keeps 
the paint from settling. 

Do your spraying in a room where the 
temperature is at least 70° F. 

Hold the can at the right distance from 
the work—10 to 14 inches, depending on the 
maker’s instructions. Holding it closer will 
cause the paint to pile up and run. Holding 
it farther away will give you an uneven 
finish. 

Hold the can at the same distance from 
the work all of the time. Swinging the can 
in an are will bring the nozzle closer to the 


Spin it and spray. By using this simple trick 
you can quickly and evenly cover all sides of 
a small object. Tie one end of a string to an 
overhead beam and the other end to the object 
Wind up, the string 20 or 30 times and let it 
go. As the string unwinds, it spins the work 
while you spray it. This method is easier and 
neater than holding the object in your hand 
and twisting and turning it as you spray. 


Mask off parts of your work when doing a two- 
color job. Here the drawer pulls are being 
sprayed a darker color than the drawer fronts. 
Masking tape and newspaper keeps the darker 
color off drawer fronts. Let the paint dry com- 
pletely before pulling off the tape. 


work at the center of the arc than at the 
ends. 

Always start spraying beyond the edge of 
the work, and carry the can beyond the op- 
posite edge before stopping. This will pre- 
vent one spot-especially the edges—from 
getting too much paint, 

For an extreme change of color, use two 
coats. Let the first coat dry 6 to 8 hours. 

Don’t stop-moving the can while you are 
spraying. 

Don’t spray in drafts or outdoors unless 
the air is still. The spray is extremely fine 
and the slightest breeze will blow it. 

Don’t use the can around open flame. 

Don't throw used containers in a fire. They 
may explode. 

Don't puncture a container. It may ex- 
plode and you will get a face full of paint 
and perhaps pieces of the can. END 


Clear the nozzle after you've finished spray- 
ing. Turn the can upside down and give it sev- 
eral short blasts. This clears the fine nozzle 
opening of the last few drops of paint. If you 
don’t do this, paint will harden in the nozzle 
and you may’ find your spray pack useless the 
next time you try to use it. If the can you 
have is normally used upside down, turn it 
right side up to clear the nozzle. 
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No squawks from the landlord with valances 
like this. When you take them down, they leave 
no visible trace and can be used elsewhere 


Invisibly Held — 
Valance © 
Modernizes 
Old Windows _ 


‘ALANCES can give you a modern wide- 

window effect even though your home 
has narrow windows. Simple to make with 
hand tools, the valance shown spreads 
drapes to twice the width of the window 
frame. It can be removed instantly, leaving 
no unsightly holes in walls or casing. Should 
you move, it can be made to fit other win- 
dows that vary as much as a foot in width 
from the one it was built for. 

Make the valance 5” deep, 6” high, a 
about twice as long as the window is 
This gives ample room for curtain rods or 
drapery hangers. Instead of the simple mod- 
ern style shown, you can scallop or otherwise 
shape the face board, omitting one or both 
lines of molding. 

It’s best to fasten the sides and top to the 
back board with screws rather than nails. 


— 


osha 
AROUho NERD CASING: 
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This makes it easy to disassemble the unit 
for replacing rods or hangers or enlarging 
the notch to fit a bigger window. Where 
nails are used, sink and putty over them and 
sand well before finishing. 

Two or three small angle brackets are 
screwed on top of the window casing, where 
they don’t show. The valance is simply 
hooked behind these and can be lifted off 
at any time—Michael Ligocki, Gary, Ind. 


New Bench Casters Raised or Lowered by Foot Power 


Storing Razor 


lades Safely 
Sarery-razor blades are useful for many 

cutting jobs around the house and shop but 

are dangerous to keep about with the blade 


uncovered. The sin- 
gle-edged type, fitted 
together as shown, 
may safely be kept in 
a drawer or carried in 
a pocket. Just press 
two blades together 
with the cutting edge 
of each inserted under the metal back strip 
of the other—John J. Rea, Urbana, IIl. 


Straight Edge Makes Trimming Easy 


ae 


A nuzen thumbtacked to your cutting 
board will help you cut even borders on con- 
tacts and enlargements. Press in the tacks, 
then pry up the ruler just enough to allow 
you to slip prints underneath. When trim- 
ming, align the masked edge of the photo 
with the ruler. You can determine the bor- 
der width by adjusting the distance between 
the ruler edge and the cutting edge. 


Press, it’s locked. Press 
again, it's released. Easy 
foot action turns the three- 
pronged lever to raise or 
lower casters on this assem- 
bly. Designed for use on 
benches or machine stands, 
it has cam stops that lock in 
three positions. The casters 
may be fully retracted with the bench legs 
on the floor, partially lowered with the legs 
raised X” from the floor, or fully lowered (as 
shown in the photo) with the legs raised 4” 
from the floor, One assembly is bolted inside 
each end of the bench with the foot levers 
facing the operator. Made by the Magna 
Engineering Corp., San Francisco, the units 
sell for $11.95. 


Flashlight Makes Darning Light 

I nave found that 
a flashlight serves 
more 


—~— 


efficiently for 
than a darn- 

When the 
light is on, it shines 
through, illuminating 
the work and lesser 
ing eye strain—H. 
Leeper, Canton, Ohio. 


Catch Holds Cutter Blade Down 


Ir your print trimmer has a spring-action 
knife, making the raised blade a hazard 
when the trimmer is idle, you can easily add 
a safety catch to hold the blade down. 

You can make one of a bit of strip metal, 
but it is easier to use a long mending plate 
or one leg of a flat angle plate that is al- 
ready drilled with a hole for screwing the 
catch to the trimmer base. File a notch in 
the opposite end. Drill a hole in the trimmer 
handle to take a short bolt and retaining 
screw. Then screw the catch to the base of 
the trimmer, draw down the handle, and 
slip the notched end over the protruding 
bolt.—Roland Wolfe, Palo Alto, Calif. 
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Cc New Shop Ideas 


Sand Holds Welding Job. Parts that won't 
lie flat, or because of the way they are bro- 
ken won't support themselv n be held in 
position for welding in a sandbox. For small 
jobs, a box 6” deep by 18” square will serve. 
Put in 5” of thoroughly dry, fine sand. Wet 
sand may spatter and should be avoided. 

Work the parts down into the sand with 
the break areas in contact. A tack weld will 
hold them together; then you can remove 
them from the box to finish welding in any 
convenient position. 


One Bolt Clamps Two Ways. Split blocks 
for clamping two rods at right angles or for 
mounting instruments on uprights are usual- 
ly made as at the left below. By slotting 
them from one face and one edge as at right, 
you can use a single long bolt to pinch both 
holes. This leaves one hand free for position- 
ing parts, while the other tightens the clamp. 
—Frank M. Butrick, Jr., Alma, Mich. 


f 
‘OnLy THIS PART 
THREADED 


() 
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Pipe Cleaner Seal 
Out Dust. An ordi- 
nary pipe cleaner 
makes a good substi- 
tute for a felt dust seal 
around a shaft. Wind 
the cleaner around the 
shaft and cut it to 
length. It will spring 
out with enough tension to hold itself in the 
groove. If two or more cleaners are needed, 
stagger the butted joints. The short fibers, 
perpendicular to the shaft surface, form an 
effective seal—Edward P. Meyer, Cham- 
paign, I. 


Lathe Weights Cast in Cans. The vibra- 
tion set up by heavy, off-center work wears 
lathe bearings and makes accuracy impos- 
sible. Such jobs should be mounted with 
counterweights. Those shown below are 
cheaply and easily made by pouring lead to 
a number of different depths in tin cans of 
various sizes. 

When cold, the cast- 
ings are removed, 
bored, mounted on a 
mandrel, and turned 
down to the desired 
weights. It’s well to 
cast a few extra and 
leave them on hand to 
turn down as needed. 


Mount weights with & 
square-head bolts your \ ais 
toolpost wrench fits. 


W. Thomas, Buffalo. 


Drill Jig of Hex Stock. A jig’s the thing 
for drilling cross holes accurately in a num- 
ber of pieces of round work. But a jig made 
of flat or square stock calls for accurate lay- 
out and machining, scarcely warranted for 
short runs. Use hex stock, which is easily 
centered in the three-jaw chuck for drilling 
the main hole in which the work goes. The 
only critical job is centering the cross-drilled 
hole on one flat. Tap a second hole for a 
clamp screw to lock the work.—Floyd Mc- 
Guckin, Ridgewood, N. J. 


Speed Wrench Tightens Chuck. A real 
timesaver when you have to chuck many 
pieces of different diameters is a wrench 
made from a cheap 
brace or a speed han- 
dle. Simply saw off 
“ the end or socket and 
file or mill the tip to 
fit the wrench opening 
in the chuck screws. 
—Walter E. Burton, 

Akron, Ohio. 


Knurling Small Stock. In knurling small 
diameters with a hand tool, the method 
shown at right will minimize the tendency 
of the work to bend, and keep the tool 
square. Clamp the tailstock close to the end 
of the work and run the empty ram up 
against the knurling tool. Then start the 
lathe, feeding the tool along by the tailstock 
handwheel. As the work is knurled, it runs 
into the hole in the ram. A length equal to 
the ram travel can be knurled in this way. 
—Henry Sevcik, Los Angeles. 


cence 


Forming Perfect Loops. If you often have 
to form neat looped ends on wire, it will pay 
you to make the block above for use with 
round-nose pliers. It shapes, perfect loops 
easily and quickly. Drill two"holes through 
a small block of steel as shown in the draw- 
ing. If you have a taper reamer to match 
the taper of the pliers, ream them both be- 
fore cutting the block. If not, cut the block 
first and shape the holes with a rattail file. 
Tap the end for a setscrew to hold the block 
on.—John J. McGuckin, Ridgewood, N. J. 


Oil-Level Telltale. 
A machinist friend 
gave me this tip on 
how to tell the amount 
of oil in oil cups at 
a distance. Shape a 
small ball from a piece 
of cork and coat it 
with red fingernail S 
polish. Dropped in the oil cup, it's a highly 
visible telltale even from some feet away. 
—William B. Eagan, Louisville, Ky. 


JANUARY 1951 227 


Keep Em Sharp 


Jointers and shapers do their best work 
when their blades are keen. Hi 's how to 
keep them in tip-top shape. 


By Edwin M. Love 


OINTER blades cutting 4,200 shav- 

ings and shaper edges taking 10,000 

bites a minute eventually get dull. 
Putting them in shape, however, is not 
difficult. It is a job, moreover, that 
yields considerable satisfaction. 

Use a flexible-type abrasive disk 
wherever possible. In most cases you 
will not be able to use a guard on your 
circular saw. Wear goggles to protect 
your eyes and stand to one side when 
feeding the work into the disk. 


Jointer blades can be sharpened on a 
tum-geit grinding wheel mounted in a 
saw. Mount the blade in « 

One or two passes on the circ 

the slot, which is made with the tal 
tilted to the bevel angle, The slot 
snug enough to grip the blade firmly. Force the 
blade in by hammering on a block held against 
the blade's edge. Set, the fence, so the edge of 
the blade barely touches the side of the wheel. 
Make single quick passes across the wheel. 
Feed the blade to the wheel by inserting slips 
of paper between the block and the fence. 
Air-cool blade between passes. After grinding, 
hone blades with oilstone to remove burrs. 


should be 


When replaced in the 
head, the edges of joint- 
er blades must be par- 
allel with the table and 
equally high. Clamp the 
Blades lightly in the head 
and tap them down (left) 
with a block laid on the 
rear table. When all are 
positioned, tighten the 
retaining "screws. Be 
sure the ends of the 
blades are _ carefully 
set and locked even 
with each other. 
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Bench grinder also can be used to sharpen 
jointer blades, as shown in the sketch above. 
To avoid burning the blade, take the lightest 
possible cuts and air-cool the blade between 
passes. The tool rest can be adjusted to the 
correct clearance angle. 


Whetting the blades as shown below will 
serve if they are only a little dull. Lower the 
infeed table well below the blades. Slightly lower 
the outfeed table until a straightedge laid on it 
bears across the entire face of the bevel. Lock 
a blade in this position by wedging the pulley 
with a tapered piece of wood. Wrap part of 
an oilstone in paper to keep it from scratching 
the table. Whet the blade with circular strokes, 
working from end to end. Count the strokes. 
Wheil the wige # stars, whet the'ether blades, 


giving each one the same number of strokes to 
wear down all the blades alike. 


Shaper cutters can be sharpened with a fabric 
brasive wheel mounted in a circular saw. The 
utters are carried in a slotted block that is 

slid against the fence. Only the inner face, not 

the bevel, is ground, The wheel is tilted to match 
the rake ‘angle. Because the wheel is springy, 
three or four passes can be made before you 
have to feed the block toward the wh After 
grinding, touch up the edges with a slipstone 
feather edge. 


to get rid of the resulting 


sy 


\t cutters can be sharpened when pressed 
in a block that is slotted at an angle. Slide 
the block ugainst the fence, grinding on the 
bevel. Make the same number of passes for 
cach edge, or the blades will vary in length. 


MoLoING 
SHAPE 


Because of the rake angle, the cutting edge 
of a molding cutter is not the same shape as 
the molding it will form, as shown in the 
sketch above. Remember this when selecting 
a cutter or grinding one to a special form. 


New Shaper Jig Has Miter Gauge 


‘Tus jig—said to be to a shaper what 
a miter gauge is to a circular saw—is 
offered by the Delta Power Tool Divi- 
sion, Rockwell Manufacturing Co., Mil- 
waukee. It’s designed especially for re- 
turning molding on narrow stock, shap- 
ing the ends of narrow pieces, beveling 
square stock, and so forth. Securely 
elamped by hold-downs, work is fed 
without danger of slipping, and your 
hands are kept safely away from the 
cutter. The gauge has quick-set stops. 


Spring Improves Jointer 


Tun strips of wood usually have a 
tendency to flex up from the knives of 
a jointer, resulting in an uneven cut. A 
wooden ’ spring—like the one shown 
above—takes care of this problem and 
also keeps your fingers away from the 
cutters. It’s a wooden strip &” by %” by 7” 
nailed and glued to a %” by 1%” by 1%” 
block. Clamp the block to the fence so 
the end of the strip is very close to the 
knives. In the photo the blade guard was 
removed to get a clearer view of the 
spring. It’s not necessary or advisable to 
remove the guard when using the spring. 
—Tom Griberg, Moline, Ill. 
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Model-A Now 
Spreads Lime 


O BUILD this lime spreader, a New 

Hampshire farmer salvaged the com- 
plete rear-axle assembly from a Model-A 
Ford and swung its propeller shaft straight 
up. In the car, the shaft drove the wheels. 
In the spreader, the wheels turn the shaft. 
A webbed disk welded to the shaft broad- 
casts lime over a path about 10 feet wide 
as a tractor tows the spreader. 

Lime can be fed at varying rates by rais- 
ing or lowering a sheet-metal cone on a pipe 
that encases the drive shaft. The pipe is 
welded to a large nut that turns on a %” bolt 
welded to the end of the cut-off drive shaft. 
A lock bolt causes the pipe and cone to re- 
volve with the shaft. 

_ A chute screwed to the hopper base de- 
1 bly fe hs hase livers lime to the disk. Swung vertically, 
rar-axle assembly forms the chassis. the Ford radius rods help support the hop- 


, builder Howard Jenkins shows how the age 
operator can ride on drawbar platform in field. _ per—Charles L. Stratton, Hollis, N. H. 


TURNING THIS HANDLE 


\ BASE PLATE 


ya” sree 
BASE PLATE 


1g" sees, 
CHANNEL 


3° STEEL CHANNEL ——" 
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Stopper Serves as Grinding Head 


You can make a practical grinding and 
polishing head for a drill or motor chuck 
from a No. 6 rubber laboratory stopper. 
Force the stopper over a short length of 4” 
rod and chuck like a twist drill. From 
abrasive paper, cut out and glue together 
conical shells to fit the stopper. Be sure to 
overlap the edges so that rotation won't 
open the seam. The taper of the stopper will 
hold the shells firmly, but they can readily 
be changed-J. G. Schad, Pittsburgh, Pa. 


Need a Clamp for Small Parts? 

Have you ever thought of using a trouser 
hanger as a handy clamp when you are glu- 
ing up small pieces?—Mrs. S. Sorensen, Mira 
Loma, Calif. 


Plastic Keeps Ink Stopper Free 
Srorrens of India ink bottles tend to 
stick and eventually break off in the bottle. 
To prevent this, cut a disk of vinyl sheeting 
about 1%” in diameter. Punch a hole through 
——— the center of the disk 
Bi) and slip the stopper 
through it. Vinyl plas- 
tic is highly ‘resistant 
to both acids and al- 
kalies and also can be 
to protect corks 
used in bottles of sol- 
dering flux, ammonia, 
and many other chem- 
icals that are common- 
ly used about the shop. 
—Andrew — Brennan, 
Philadelphia. 


Match Your Knob in Lead 

Ir you can't match 
that broken knob on 
your stove, cast a new 
one yourself from 
lead. Using one of the 
remaining knobs as a 
pattern, make a plas- 
ter of Paris mold. Oil- 
ing or greasing the 
knob will make it easy to remove it from the 
hardened plaster. When the mold has dried 
thoroughly, use it to make a lead casting. 
File off any roughness, drill the necessary 
mounting holes, and finish the casting to 
match the original knob. A lead casting as it 
came from the mold is shown at center in 
the photo below. The knob, after finishing, 
is shown at right. Tin-can stock furnished 
the metal trim. 


Dust Dims Image on TV Screen 

Dusr that settles and bakes on the face 
of the image tube steals life and brilliance 
from the picture. To keep your TV picture 
bright, keep the tube face clean. Take off 
the safety mask and wash the tube face with 
a damp cloth or window cleaner. Wipe it 
with a soft, lintless cloth. Do the same to the 
inside surface of the safety mask. If you 
can’t easily remove the mask, chances are 
that the tube is protected by a built-in dust 
shield and doesn’t need cleaning. 
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Replacing the tool bit, these individual knurl- 
ing wheels can be mounted in a moment, Above 
are shown two types of knurling wheels and a 
homemade metal-spianing wheel. The latter 
has seen hard service on short production runs, 


Individual Knurling Tools Inserted Like Bits 


Wrrnovt once changing tool holders, you 
can switch from turning to knurling and 
back again by inserting these individual 
knurl holders. For the price of a single 
wheel of each kind, you can do every kind 
of knurling. A wheel with a radius on its 
edge, turned from drill rod and hardened, 
does a good job of metal spinning. 

To make each holder, chuck a 2” length 


poe 

| Sen 
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fits 
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Oil Drum Holds Salt for Sheep 


AN om. drum with openings cut on oppo- 
site sides makes a handy portable salt trough 
for sheep. Screw the drum to blocks as 
shown or weld on angle-iron legs. 
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of %” square steel in the four-jaw and turn 
it down to %” about halfw Remove it 
from the lathe and mill or file this portion 
square to fit a tool-holder socket, mi 
the sides parallel to the %” ones. 

Drill a %” hole near the bottom of the slot. 
Saw to it and file out the slot clean and 
square. Drill the cross hole undersize and 
ream to %” just short of its full length. Cut 
the pins from drill rod, file a short taper at 
one end for a drive fit in the hole, and 
harden. Polish the pins and reheat to draw 
the temper to a deep straw color at the 
center, where the wheels ride. 

If you want to make wheels interchange- 
able in one holder, turn the pins with a 
threaded shoulder to fit a tapped hole in 
one side of the holder fork.—Floyd Mc- 
Guckin, Ridgewood, N. J. 


Broom Squared on Circular Saw 


Brooms that have 
become lopsided from 
wear can be squared 
off y on a circular 
saw. Cut two pieces 
of wood 3” or 4” wide 
and about 4” longer 
than the broom’s 
width. Cut two small pieces about 1” or 11” 
thick for spacers. Lay the broom on one of 
the long pieces, place spacers on either side 
of it, and top with the other long piece. 
Nail through the three piéces at one end. 
Push up the other spacer to compress the 
broom firmly and then nail through. on 
outer edges only. Set the blade so it cuts 
into but not through the top piece. 


YOU'LL HAVE A WHALE OF A GOOD 
TIME MAKING YOUR OWN PRINTS 


... with a new Kodacraft Outfit - 


y 


0) 'erfect for the beginner—Kodacraft 
4%, be Printing Kit... easy-to-follow directions 
XX for making your own prints. Packed in 


suitcase-type carton. 


3 5x7 Tonite Trays in block, grey, ond red. 
"sy Nubs on bottom provide rocker’ action for 
agitotion. 
1 Kodak Printing Frame 


1 Kodak Mask Chart for Kedok Printing Frame 
1 25-sheet package of 2 x 3V2 Kodak Velite 


- Poper for printing under daylight conditions 
1 Kodak Tri-Chem Pack 
1 Graduate 
1 Kodak Darkroom Thermometer 


Everything you need to develop and 

print—Kodacraft Photo-Lab Outfit... in- 

cludes new Kodacraft Roll-Film Tank. Suit- 

case-type carton for handy storage. 

1 Kodacroft Roll-Film Tank with 620-120 roll- 
film apron 

3 Rocker-type 5 x 7 Tenite Trays 

1 Kodacraft Printing Frome, 4V/2 x 5V2 


1 Kodacraft Print Mask Set 
-sheet package of 2/2 x 3Va Kodak Vi 


1 8-02. Plastie Gradua! 
1 Kodak Darkroom Thermometer 
2 Kodak Junior Film Clips 
1 Complete Instruction Be 


A complete outfit, including metal 
printer and roll-film tank—Koda- 
craft Advanced Photo-Lab. 


1 Improved Kodacroft Metal Printer ...2 
Center-opening Kedak Ruby Printing Masks 
for 2V4 x 3% ond 2V4 x 2% negatives... 1 
Kodok Mask Chort...1 Kodocraft Roll-Flim 
‘Tonk with 620-120 roll-flm apron... .3 Rocker= 
type 5 x7 Tenite Trays... 1 25-sheet package 
of 2/2 x 32 Kodck Velite Paper. . .2 Kodak 
Tri-Chem Pocks...1 Kodak Darkroom Ther- 
mometer ....1 Graduate ... 2 Kodak Junior Film 
Clips... Kodak Gloss Stirring Rod 

1 Brownie Darkroom Lamp, Model 

.. 1 Complete Instruction Book 


Prices ore subject to change without 
notice ond inclode Federal Tax 


YOUR KODAK DEALER WILL BE GLAD TO 
SHOW YOU THESE KODACRAFT OUTFITS 
EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 
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PYROIL 
is a “must” with 
low viscosity oils 


‘You're perfectly right to use low viscosity oils for 
winter dri 
running temperature of your engine 
winter and summer, That's why Pyroil is the perfect 
‘companion for winter oil. When your car is standing 
in the damp and cold, winter oil quickly drains off, 
exposing piston rings and cylinder walls to excessive 
rust and corrosion. Pyroil causes even low temperature 
oil to cling to exposed metal surfaces. This prevents 
scoring due to pumping, damaging “dry starts”"— 
costly wear and tear. Pyroil keeps winter lubrication 
summer level. 
Add Pyroil to winter oil—add miles to your car. 


at 


Pyroil for Aircraft Engines 
Use Aircraft Pyroil B for lubricating oil, Aircraft Pyroil 
A for gasoline. 


GIVEN! $9,311" 


Monotectured and Guaranteed by 
ROIL COMPANY, 
31 Main Street, 


BYRON COMPANY 
31 Main Street, La Crosse, Wisconsin 


pea berehneg ioe be roperly. Ples el 
more about Pyroil and how it can accomplish this for me. 
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Gus Tames a Runaway Engine 
[Continued from page 184] 

from his motor. He maneuvered the coast- 
ing car to the shoulder of the road, and, 
almost before the car had come to a stop, 
Gus was out, had the hood up, and was 
directing the beam of the flashlight at the 
engine. Just as Jim joined him, there was a 
click and Gus noticed that the throttle rod 
to the carburetor snapped back into what 
was evidently its idling position, 

“Did you see that?” queried Gus. 

Jim nodded. 

“I think we're getting some place,” Gus 
said hopefully. “Let's try her again. 

After the two men had climbed back into 
the car, Jim pushed the starter and the 
motor caught without a falter. 

“Now bring her up to forty again slowly,” 
Gus instructed, “and the minute she runs 
away and then begins to sputter pull over 
to the side of the road.” 


Fast Footwork Aids Diagnosis 


They didn’t have to wait long before 
things started to happen again, and when 
they did Jim’ followed his instructions. Gus 
jumped out of the car, flipped open the 
hood, which he'd left unlatched, pulled off 
the air cleaner, and aimed his flashlight into 
the carburetor's throat. 

“Take a look down there,” Gus said after 
a quick inspection. “Even a carburetor's 
throat can develop tonsils.” 

Jim looked. There was at least a half inch 
of white ice blocking the throttle valve. As 
he watched, he could see the ice melting 
and suddenly there was that familiar metal- 
lic click he'd been hearing each time after 
his engine had died. 

“There's your trouble,” Gus said, tapping 
a metal tank mounted on the fire wall that 
held the water supply for Jim's water injec- 
tor. “Your carburetor has been icing up 
because of the water you've been adding to 
your fuel.” 

“But Gus, the temperature hasn't dropped 
below freezing for weeks,” Jim reminded 
him. “I know the manufacturer's instruc- 
tions said not to use the injector when the 
weather dropped below thirty-two, and I 
haven't. As a matter of fact, when we left 
the house tonight it was a balmy forty-two.” 
“Outside, yes,” Gus corrected, “but not 
ide your carburetor.” 
|, what a dope I've been,” Jim 
groaned as he thumped his forehead with 
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Get Your Money’s Worth 
From High Compression Engines 
and High Octane Fuels with 


DEPENDABLE 


i 
CHAM PION 


Spark Plugs 


¢ AMP, 


BE A CHAMPION DRIVER 


+++ Good spark plugs bring out the best in performance and economy! 


Champion researchers and engi- To get your full money's worth of Champion has manufactured spark 


neers work, constantly with auto- power and mileage, insist on plugs exclusively for over 40 years, 
motive and petroleum experts to jions and have them cleaned A better spark plug is the result— 
give you better performance with sel decked regatiy by. Cam: proved by’ Chempin's iantaralp 
today’s engines and fuels. pion dealers to keep them efficient. for over a quarter century! 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 
Listen to the CHAMPION ROLL CALL .. . Harry Wismer's fast sportscast every Friday night, over the ABC network 
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Variety is the 
spice of filing 


A vanizp assortment of Nicholson or 
Black Diamond files is as much a part of 
the complete home workshop as a good 
assortment of bits, taps or chisels. For 
one thing, it means you always have ex- 
actly The right file for the job. For 
example: Mill (single cut) files for sharpen- 
ing and smoothing. Flat files (double cut) 
for fast stock removal. X.F. Swiss Pattern 
files for precision work. Taper files for saw 
sharpening. 

Equally important, Nicholson and Black 
Diamond quality means top performance. 
You can't buy files that are more accu- 
rately cut, more expertly hardened—more 
widely accepted by expert filers because 
of their fast, uniform cutting, and their 
extra-long life. 

Your hardware dealer will be glad to 
help you work up an assortment of these 
famous files to fit your needs. 


FREE—“FILE FILOSOPHY” 

Wie —a home-workshop manual on 
files. Its 48 illustrated pages 
cover the kinds, care and use of 
files. Send for your copy today. 
‘No obligation. 


ses NICHOLSON FILE COMPANY i 
= ad 


“NICHOLSON, 
FILES 0 crs rnvose 
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Gus Tames a Runaway Engine 
[Continued from page 234] 

his fist. “A fine budding engineer. Of 
course, the venturi effect in the carburetor 
acts like the expansion valve in a refrigera- 
tor—it lowers the temperature. 
ight, and the temperature in the throat 
of a carburetor can be quite a bit below 
freezing even if the outside temperature is 
above freezing,” Gus explained. “What's 
been happening is that first just enough ice 
has been forming at forty miles an hour to 
hold your carburetor throttle valve open at 
that position. Then as more and more ice 
has formed it has choked off the carbure- 
tor throat and starved the engine. Finally, 
when she did stall, it-didn’t take long for 
the heat of the engine to melt the ice and 
you were all set to go again.” 

“Live and learn,” Jim grinned as he 
reached in under the hood and turned the 
petcock that shut off the water for the in- 
jector. “I guess about the only alibi I've got 
is that I'm an electrical engineer.” 


Causes Forced Landings, Too 


“Well, at least you were a doughfoot and 
not a fly-boy in the last war,” Gus said as 
they started back to town. “If you'd been a 
pilot, you'd have known that airplane carbu- 
retors often ice up under certain damp 
weather conditions in the summer when the 
outside temperatures are soaring in the 
nineties. That's why they put heaters in 
vem.” 

“Well, since I don’t have a heater in 
mine,” Jim replied, “I guess I'll just have to 
forget about my water injector until warmer 
weather sets in again.” 

“Not necessarily,” Gus corrected. “You 
can always add enough alcohol to the water 
in the tank to prevent freezing. As a matter 
of fact, the alcohol will add to the pep of 
your engine. Some injectors are designed 
to operate only on an alcohol-and-water 
mixture.” 

“Thanks a million, Gus,” Jim said as he 
slowed the car to stop in front of Gus’ 
house. “Now I can take off for home _to- 
morrow night on schedule. Mom and Pop 
sure would have been disappointed if we 
hadn’t been able to get together. Happy 
New Year, Gus.” 

“And a Happy New Year to you, Jim,” 
Gus said shaking Jim’s hand. “And while 
you're driving, look out for those holiday- 
happy goons who think they can mix alco- 

| hol and gssoliae without an injector.” END 


$1895 


‘hating disc, 8° 5am 
ier abors Even a large shop fitted with a complete assort- 
rane ai ent of high-priced power tools won't give you the 
ound flexibility you get with a Suo 
Suopsaitn packs more tricks than ar 
kit! You can move it! Chai Set it up to do 
1001 work-saving jobs. You can saw full-size ply- 
wood panels without help, Drill room-length planks. 
Dowel perfect joints without jigs. Sand ends and 
joint edges to hairline dimension 's more, 
you can change SuopsMitu from one standard tool 
to another in less than sixty seconds. 
Add to its flexibility, SopsMitn’s remarkable 
racy, its tremendous capacity, its rugged pre- 
on, and you'll understand why Snorsarri is 
the largest-selling power tool in America today, 
e for yourself what Srop: n do — at 
leading hardware and department stores or any 
Waa le veri Montgomery Ward store. And for a booklet jam- 
Dil Press Jee 2 
packed with information on 
SuopsmitH, send the coupon. 


%* NEW RETRACTABLE CASTERS 


ac 


ADDRESS: Please send me the free SuorsmitH booklet. 
SHOPSMITH, Dept.151-A,atfactory nearestyou: == Name. 
12819 Coit Road, Cleveland 8, Ohio, OR Address. 
417 Montgomery Street, San Francisco 4, Colif. City. State. 
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.. yours with these 
Wizards with Wood 


Ideas for bonding wood! Ideas 
for finishing effects! Want’em? 
Then send postcard for leaflets 
on Firzite, Satinlac, Weldwood 
Glue — used by professionals 
and offered by United States 
Plywood Corporation. . . . 


Glue That’s Stronger than Wood 

To make things or fix things, use 

Weldwood Glue for all wood-to-wood 

kes joints stronger than the 

wood itself, Mixes easily with water. 

Stain-free, rot-proof .. . highly water- 
i 15¢, 35¢, 65¢, 95¢ and 


‘ereer sie. WELDWOOD 


PLASTIC RESIN GLUE 


A MUST for Finishing Fir Plywood 
Tame that wild grain with FIRZITE. 
It tight-seals the pores . . . virtually 
prevents grain rise or checking . . . 

surface satin-smooth for 
or enamel. (For blond, 
pickled, wiped or tinted effects use 


White Firzite), FIRZITE 


Newer than Shellac or Varnish 
Cay For “natural wood” finishes on furs 
| ture or woodwork, there’s nothing like 
MATIC Satinlac. Brings out the natural grain 
BP and color beauty of any plywood or 
solid wood. Avoids that “built-up” look, 

Pints, Quarts, 
Gallons 


and will never turn yellow or darken 
with age. “Water-white”, easy to brush 
or spray, dries ready for next coat in 


*or$ hous: SATINLAC 


‘Ask for Weldwood Glue, Firsite and Satinlac 
at hardware, paint or lumber dealers. 


Send post card for interesting glue and finishing leaflets. 


UNITED STATES PLYWOOD CORPORATION 
Dept. 172, 55 West 44th St.*New York 18,N.Y. 
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Mechanics 
of Farming 


By Ladd Haystead 


™@ Frost has been one of the greatest 
threats to agriculture since man 
first started to farm in the north 
temperate zone. To combat it, he 
has tried bonfires, smudge pots, 
frozen mist, helicopters. None has 
been more than partly successful. 
Evans Products Co., Plymouth, Mich., 
thinks it has the real answer: a 
radiant heater that works on the 
principle of bathroom electric ra- 
diant heaters. It sends out infra- 
red rays that heat only an object 
they hit, such as a leaf or fruit. 
Air in between is 
unaffected. The 
Frostguard (right) 
is a tubular-steel 
tripod supporting 
a combustion cham- 
ber and a 7-foot 
aluminum reflec- 
tor. Kerosene or 
No. 1 oil, pumped 
by an electric 
motor, burns at 
1,750° F. Fuel 
consumption aver- 
ages 10 gallons 

an hour. (Killing 
frost usually 
lasts only a few 
hours.) Many test 
units have paid 
their $350 cost in 
one season. The company predicts 
that their use may lengthen the 
growing season as much as six weeks. 


MA two-row cotton picker--self- 
propelled, rotating-spindle type-- 
is announced by Allis-Chalmers for 
limited production at its Gadsden, 
Ala., plant. 


A few years ago one poultryman 
taking care of 1,000 to 1,500 birds 
usually was overworked. Now going 
up on a Southern farm are two me- 
chanized, 12,000-bird houses that 
one man will run. 


@ "You'll never mechanize dairying," 
they used to say. But U.S. Dept. of 
Agriculture reports the job is well 
under way. Electricity provides 

fences, pumps water, lights and ven- 


CHANNELLOCK 


 Uade only by 
ce CHAMPION DEARMENT ! 


When Mom or the kids get in a fixin’ mood you can bet 
they'll do a better job when Channellock pliers are handy. 
Channellocks are easy to use, simple to adjust and—well, darn 


jest quality 
Channellock 


CHAMPION DEARMENT TOOL CO. «© Meadville, Pa. 


ARSAPAS RA 


Only CHAMPION DEARMENT... 
Males | CHAN ye, LOCK J 
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Why wont it start? 


in cold weather, gets 
can’t start. 

¢ guarantees Quick St 
Weather or Double-Your-Mos Je re- 
tards congealing of oil, lets your motor spin over and 
start, no matter how cold the weather. 


Why does it jerk? 


Your garage, 
oun Casite T 
ou'll get smoother, h. 
to come. The C 

igan. Casite Di 


QUICK STARTING IN COLDEST WEATHER 
or Double-TYour- Money-Back 
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Mechanics of Farming 


tilates stables, powers mechanical 
barn cleaners, grinds feed, dries 
hay, fills silos, drives the milking 
machine, cools and pasturizes the 
1k--while farm-to-consumer proc- 
essing and transportation are almost 
completely mechanized. 


™ Cussing the moldboard plow has 
become the prime parlor game of many 
non-farmers in recent years, follow- 
ing attacks on that implement by 
adherents of the book, Plowman's 
Folly. Tests recently completed at 
the Geneva (N.Y.) Experiment Sta- 
tion, however, indicate that the 
moldboard gets better results on 
yields and soil condition--in the 
Soil there, anyhow--than does disk- 
ing, rotary tillage, or subsoiling. 
The tests offset, but do not entire- 
ly negate, claims for other types of 
soil treatment. 


@ Newest use of the "wonder drugs" 
is in canning. Vegetables canned 
with antibiotics, says the U.S. 
Dept. of Agriculture, can be steri- 
lized faster at lower temperatures, 
without pressure cooking. Better 
flavor is claimed because mild heat 
is used. 


™ Apply science to the usage of farm 
products (chemurgy) and you have a 
subject as important to the farmer 
and the over-all economy as science- 
in-the-furrow. For instance, add 
hydrogen to corn sugar, as did Atlas 
Powder Co. in its new product sor- 
bitol, and a whole huge new corn 
market is opened up. The substance 
absorbs water slowly--and holds it. 
It's useful in protecting against 
both drying out and sogginess of to- 
bacco, printers’ rollers, flexible 
glues, cork, cosmetics, candy, etc. 


@ Tires made from waste of pulp- 
paper manufacture are reported by 
Drs. K. A. Kobe and R. T. Romans, 
of the University of Texas. The new 
chemical, replacing styrene, is 
called PADMS. First tests indicate 
the tires may be superior to present 
synthetic tires. Now the paper in- 
dustry is waiting on the synthetic- 
tire industry to say how big orders 
will be before building new plants. 
And tire companies are waiting on 
pulp men to find out how much PADMS 
they can get before converting. 


Repair Electrical Appliances and Utilities with the aid of 
THE NEW MODEL 50 


ELECTRICAL sicorss 


ELECTRICAL CIRCUITS AND UTILITIES SUCH AS— 


‘© Thermostats ield Coils ® Air-Conditioners 
Lomps * Fons jallasts 

© Tubes © Heaters ing Systems 

© Fluorescents © Washers © Electric Ovens 

© All Fuses ® Soldering Irons *® Solenoids 

© Condensers ‘© Melting Pots ® Circuit Breakers 


© Will me 
any’ applian 


pity tly 
Special pair of in: 
for motors, ¢ 
ading resistance 
© all reslat 


‘eon a motor 
king cow 

t will instantly 

© Will check fleld cotls for ope aments, pilot 


© Will indicate when om a tor g cartridge, screw 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER—NO C.0.D. D. 


TRY BEFORE YOU BUY! Yes, you need send no 
money with order or pay anything on delivery 
Simply fill out this order form and mail it today C 
‘Try the Model 50 for 10 If completely satis- | 3.9 r or return the instru 
fied, remit $13.90. If not, return the instrument | 

no explanation necessar 


| superior ELECTRONIC CO., INC. Ps. 
| 227 FULTON STREET, NEW aS NX iat 
50 Utility Tester. I will either 


Model 50 Utitity Address 
Saaceua sheared city State 
ded bakelite case, FREE PREMIUMI! 
Complete with all. test fe 
A and operating in- = : 
structions—omly =. : EAS 


HOME-UTILITY 
5” ELECTRIC 
SANDER-POLISHER 
only $32.95 (completo) 
There's almost no end to the 


jobs you can do with a Home- 
tility Sander - Polisher! It 


comes complete with sanding 
discs, lambswool bonnet, }4” 
drill id 
wax. It dri 
expensive 
grinding, 


ZR, world’s largest port 
able electric tool maker. Try it 
t your hardware, electrical ap- 
pliay nt dealer's 
or department store. 
Products of HOME-UTILITY Diva, 
The BLACK & DECKER Mig. Co, 
Dept. HIS, Towson 4, Md, 


HOME-UTUTY 


DRILL r 


Wire Brushing 


GD 18s. oF READY MADE PARTS 


BUILD YOUR OWN ,,%*¥5, 
HEAVY DUTY WELDER "°<o34"" | 


+24! 
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‘Saw Sharpens Its Own Blades 


CHANGING the 
power unit to 


different locations on 


e2- 


~ the table, the Saw 
Shop-ette can be used 
as a swing saw, rip 
saw, sander, tool 
grinder, miter saw, 
metal-cutting saw, and 
also a tool to sharp- 


en and gum its own 
ss. Dadoing can 
also be done on the 
unit. It is made by the 

T. Hobbs Machin- 
0., of Portland, 


Ore. 
The machine is 
priced at $128 and includes a X-hp. motor 
with cord, a cut-off saw, a rip-saw blade, 
and a grinding wheel. A hp. motor is avail- 
able for an extra $12.50. 

The commercial-type circular-saw gum- 
mer and sharpener takes care of all types of 
blades from 4” to 20” in diameter. 


Brush Handle Serves as Scraper 


Tue molded-plastic 
handle of this paint 
brush is chisel-shaped 
for removing blisters 
and loose paint, thus 
serving as a scraping 
tool. Chinese hog bris- 
tles form the brush- 
ing surface. Available 
from Sears, Roebuck, 
it is made in seven 
widths from 1 to 4 in. 


Why stay in a rut working for 
someone else? Now—give your 
ambition a chance to MAKE BIG 
MONEY—with steady year ‘round 
work—indoors—in a good re- 

spectable business of your own! Be a floor surfacing 

contractor with American Machines! 

No schooling—no experience needed. Sanders are 
easy (o operate—and you can start making money the 
first day your machines arrive! Earnings of $25 and 
more a day are not uncommon. Hundreds of prospects 
—new and old homes. Investment in equipment is 
small—no large overhead. Many men operate from 
their own homes. An opportunity to get ahead and | 


Ee 


The American Floor Surfacing Macl 


THOUSANDS are SUCCESSFUL! 
H. M. Thompson and son have 
been sanding floors for 16 years; 
busy all the time. 

Ray Lease, Madison, bought his 
first American sander in 1938. 
Now hasa ten man crew and office. 
Ed Bailey, Florida floor surfacing 
man, finds time to enjoy his own 
fine speedboat. 


$32 So. St, Clair St., Toledo, Ohio 


MAKE MONEY! Send coupon for “money- 
making” booklet entitled “Opportunities in 
Floor Surfacing"—enclose 25c¢ in coin or 
stamps to cover handling. 


Enclosed find 25c in stamps or coin for book 
let "Opportunities in Floor Surfacing”, tell- 
ink me how I can start my own floor sanding 


Name 


Street 


SAVE TIME, WORK, MONEY! 


Ww 


ond “PEPPY PAL” TRACTORS 


‘Thar ragsed walking of riding trartorsare 

ideal fo farm, ruck garden, orchard, pooltry 
farm. Operate on a few cents an hour. 

ing and walking 

Fasano 

Rep tet oF tareoeh 

‘models from § to 1214 

ns wectoane, 3 ta Bn wide, Bf plant 

gr giectie weartet. Walking 


FRONT ST.. GALESBUI 
PEMD cos pshortn ari sr. covuml 


15,0. 


and save Tewoice 
nd save [cH 


fD FROM $2132 UP 


} Five Easy Payment Plans 


INTERNATIONAL MILL AND TIMBER CO. 
DEPT. PS.151, BAY CITY, MICHIGAN 


TOUGHEST 
PAINT 


STRIPS OFF 


For a quick, easy Job, try WONDER 


ASTE! 


‘pulpellre mas that 


EASILY PEELS OFF with 
Leaves & amootis, clean 


WONDER-PASTE 


Wiison-tmperial Company, 121 Chestnut Street, Newark 5, W. J 


ORDER 
NOW SAVE UP TO 


Send 25¢ for NEW 
COLOR CATALOG 


ty altel 
eaulrine no 
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SAVE 


ON WINTER FUEL 


‘ANT to chop $25—$50 off your heating 

bills this winter, and enjoy greater comfort 

at the same time? Then insulate 

floor ceiling with new fireproof 
la 


‘Our attic oF 
‘old Bond Roc 
‘Wool Insulation, A cinch to install. Comes in 2° 
or 4’ Enclosed Batts and new 8’ Sealed Blankets, 
in standard widths thar fit snugly berween attic 
floor joists or roof rafters, Completely enclosed 
for easy handling with Vapor Barrier on face side. 
Keeps furnace heat in Pes pea heat out, Get 
Gold Bond Enclosed Batts or Sealed Blankets 
from your dealer today, And for best results be sure 
to order them "full-thick"! Free descriptive book- 
let sent on request. Write Div. Y, Dept. PS-L 
Available at your local Gold Bond 
lumber and building materials dealer 


NATIONAL GYPSUM COMPANY 
BUFFALO 2, NEW YORK 


MAKE 27 MONEY 


SHARPENING LAWN MOWERS 


WITH THE 
e 


LAWN MOWER 
GRINDER 


roftable lawn 
your own. No pre- 
Wious experience needed 
Place ‘a hand or. power 
mower on the Universal Grinder. 
‘uickly grind th 
proper clearance with- 
ingle blade from mower. 


J. L. Peterman of Pa. writes: “Thank you f 
ting’ me started in this wonderful business 
averaged $100.00 2 week in May, and 
$1000.00 spare time this season.” 


TRULY A BIG MONEY MAKING BUSINESS 


ROGERS MFG. CO., Dept. PS-11, Lindsey, Ohio | 


| Appeess 
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—— 
Big TV Mirrors Are Mass Produced 

One obstacle to the development of large- 
scale projection television has been the dif- 
ficulty in making big magnifying mirrors. 
Now mass-production methods have been 
adapted to tuming out 26-inch mirror 
blanks, like the one shown above alongside 
a ch size used for home projection. 
Made by the McKee Glass Co., Jeannette, 
Pa:, for RCA, it is two inches thick, weighs 
90 pounds. When polished and aluminized, 
the big mirrors will produce 15- by 20-foot 
TV images—the size of a theater screen. 


Hand Lamp Beams Spot or Spread 

Tus electric lamp, powered by a 6-volt 
battery, can be focused to throw a bright 
spot or spread a wide beam. Weighing 48 
ounces and measuring 6% by 8% inches, it 
can be carried in an overcoat pocket or kept 
in most glove compartments. Made by the 
U-C Lite Mfg. Co., Chicago, Big Beam Jr., 
sells for $6.75, without battery. 


CAMPBELL-HAUSFELD 
Spray Painting Outfits 
1 


O more and better painting 
in an hour than you can 
brush on in a day. Same com- 
pressor inflates tires, lubricates 
cars, tractors, implements, 
4 models, precision built for 
trouble free service. Last a 
lifetime. Gasoline or electric power. 


See them at your dealet 
or sorite Jor literature, 
Biving bis name, 


"4 maid 


yw Lew Priced 
Preswure Mold... dwort 
In size... glont in power, 


THE CAMPBELL-HAUSFELD CO. 
HARRISON, OHIO 


151 RAILROAD AVE. 


4000 fine tools, 
jable direct 
from factory to 
user, Send 10c 
for complete 104 
page catalog. 

‘SNAP-ON TOOLS CORP. 
8060-A 28th Ave., Kenosha, Wis. 


Original-Genuine 


VISE-GRIP. 
— Dra 


4 TurNs Z \ puns | curs 
19 y B J |=223y} 
~ x 


VISE-GRIP’s the most useful tool you con 
GRIP LOCKS to work 
anything! Works wonders 
turns battered nuts, bolts, worn screws—holds the smallest 
parts for gluing, filing, sawing, etc. With cutter—No. 7W, 
7", $2.25; No. 10W, 10”, $2.60. Without cutter—No. 7C, 
7”, $1.95; No. 10C, 10”, $2.25. No. 7, 7”, $1. 
No. 10, 10", $2.15. 

Order trom your dealer 
PETERSEN MFG. CO., Dept. M-1, Dewitt, Nebr- 


$900 


IN SPARE TIME 


“I did very well last with my 
equipment, about 950 suws and 240 lawn 
ers, in my spare ti 

Leo H. Mix. “I he 
in my spare time in th 
the outfit, and they a 
says Len Crego. 

Make up to $2 or $3 an hour in Spare Time, 
With the high prices of food, clothis 
everything else. just think what you c 
with extra money every week! With 
Automatic Saw Filer you can file hand, band 
and circular saws better than the most expert 
hand filer. "The first saw I sharpened with my 
Foley Filer came out 100%" “writes Clarence 
E. Parsons, Every saw you sharpen with the 


ne. About $900 for me,""— 


mow- 
‘done 4 or 5 thousand saws 


4% years sin ‘ot 
all ‘coming back."— | 


machine accuracy of the Foley Saw Kiler js an 
ad that brings you more customers, Cash busi- 
Ress, no canvassing, No eyestrain, no exnerl- 


FREE BOOK 
“INDEPENDENCE AFTER 40!” 


Shows just how you can start at 
home in spare time in your basement 
or garage. Just think—with a small 
investment. no overhead, no stock of 
goods to carry, you can get right into 
a cash business—and later on develop 
Into a full-time repair shop. Send 
coupon today for this practical plan 
No salesman will call, 


| [Send Coupon for FREE BOOK 
FOLEY FG Cy TI Foy Bl, i 
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4g» Save time! Save money! 
SEND FOR THIS BIG NEW 


IONE.....STATE 


The new CUSHMAN “Eagle” fairly 
screams its plus values. All the well- 
known CUSHMAN economies: Low pur- 
chase price, low upkeep, low operating 
cost—PLUS new styling, new rid 
qualities and POWER. 

trated folder now FREE. 

Plan available. 


G 
LiNcouN 
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a complete shop in one precision machine! 


© sharpens hand 
Sod power mow- 
®complerel: 
ew=based on 44 
years of lawns 


experience 
© complete with 
ri) 


same motor 


You can do precision lawnmower sharpening faster and 
easier than ever before on the Model 300 Ideal Sharp- 
ener. No disassembling needed, place the entire mower 
in the machine. You can make more money and do better 
work with an Ideal. Get all the facts, compare, no other 
sharpener offers as much as the Model 300 Ideal 

Write Today For Free Catalog 


THE FATE-ROOT-HEATH COMPANY 
DEPT. H-4, PLYMOUTH, OHIO 


SHEET METAL BRAKES 


Gan Be Used With One Hand! 


‘Crosscut or 4” 
SF ot 


‘UNCONDITIONAL 10-DAY 
MONEY BACK GUARANTEE 


ARROW METAL PRODUCTS CO 


Better, Easier, Quicker 


GROOVE CUTTING or 
CABINET- MAKING 


Cut accurate, porallel 
grooves—any width, any 
angle. Just diol desired 
width with Micromatic ad- 
justment. Cuts smooth ond 
clean—no burning or chewing to mar fine wood. Just four 
ple washers. Available in 5 sizes—'", 34", %", 1 
‘ree booklet on request, See your 95 
Absolutely guoran- 
Ast 


nd money order for 


$4.95 (duty ond soles tox extro}. 


Dealers, Jobbers, Write for Information! 
WARREN DADO SAWING WASHERS CO. 
70 Medbury, Dept. 41, Detroit 2, Michigan 


FILE your own SAWS wea! 


reat SPEED CORP. PS-1 


S12 NE. 73 Ave., 


A SPEEDCOR TOOL! Portland, Oregen 


ae Pobmariké 


\NSEED OL 


ALLIED’S 1951 TV 
and RADIO CATALOG! 


212 Pages of BIG VALUES 


EVERYTHING 

IN RADIO 

AND TV AT 
LOWEST PRICES 


EVERYTHING FOR EXPERIMENTERS, 
BUILDERS, AMATEURS, SERVICEMEN, 


3 a ENGINEERS, SOUNDMEN 
be 


TV, HOME RADIOS 


Save money on every 
Radio and TV need! Get the 
big 212-page 1951 ALLIED 
Catalog featuring the world’s 
largest stocks of top-quali 
equipment at low, money- 
saving prices! See the latest 
TV releases, home radios, 
radio-phonos, Amateur 
equipment, P-A- systems and 

i-Fidelity Custom Sound, 
recorders, test instruments, 
builders” kits—plus thou- 
sands of parts, tools, books 
and diagrams. Get more for 

our money from the World's 
Vargest RadioSupply House, 
Send today for your FREE 
new 212-page 1951 ALLIED 
Catalog! 


SERVICE SUPPLIES 
BUILDERS" SUPPLIES 


City. 


PA. SYSTEMS, RECORDERS 
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FOR WOODWORKERS 
HOBBYISTS 
HOME OWNERS 


AND REFERENCE BOOK OF WOODS, 
VENEERS, LEATHER, METAL, PLASTICS, ETC. 


‘This isthe biggest. most complete manual 
we ever published. "Aiore new items oa 
‘decorative metals wood’ fine 


tons, upholstery” pleture frame mouldings, 
fare and domestic woods, veneers, lumber 
{olty"banels i nia denna olay borders, 
Ailfo"full natural Color.‘pras a Yul color 
ood Identification panel” of 60 diferent 
Foods sultable for framing. AN Sera at 
Diler to'Crattsmen. “meres Dageest Sup 

Send today for your copy of the hob- 
bar's most Relpt oak 


SEND FOR YOUR COPY TODAY 


F BVE E 1 sent consranrine & son, inc, oe, P5-1 
With onch copy. #797 Eat 138th St, New York 84, ¥. 


DU-FAST’ 
OSCILLATING MOTION 
SANDER 4.0 


. BEST VALUE BAR NONE! 


Where in the world can you get FULL ¥4" OSCILLATING 
MOTION .. . LARGE 3-2/3" x 7” FAST-W 
THAT USES INEXPENSIVE STANDARD CUT PAPERS . . « 
LIGHT WEIGHT FOR EASY CONTINUOUS USE? 


‘Where tn the world can you get the 
‘economy and convenience of a power 
ful annder and polisher that attaches 
{in 10 seconds to any Home Utility 
Black & Decker 4" Electric Dell? 
Or (another Du: Fast model) that at 
aches just as aly to any Skil Home 
Electric Drill? 


HEC deere 
ot 


 DU-FAST, INC. 
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Any job locked in a “Yankee” Vise, 
is" correctly positioned for every 
operation Thand or machine. 
Lifts on. and ‘off swivel base at 
bench. “Machined accurately = 
top, bottom, sides and front ead 
=. V-grooved block for rounds 


Pa. swe root ox oF THE wort 


INORTH BROS. MFG. CO. 
219 W. Lehigh Ave., Phil. 33, 


END 2 TROUBLE 
REPLACE VOLTAGE REGULATOR 


Wh AMAZING "tw" REGULATOR 
GREATEST ADVANCEMENT INAUTO IGNITION 
‘FINcE Me SELESTARTER 
DRIVE WITH OR WITHOUT BATTERY 
700, 000 MILE MONEY BACK GUARANTEE 


SATE MARE a MODUL 0 CAR anv SEND Hs TREE CATALOG 


ING SURFACE) SCIENTIFIC ELECTRIC CO PO BOX 2K2P2 STAM Cevelends OW0, 


>. to make furniture for 
jour ‘home, or for gifts, with 
jogers how-to-do-it woodwork: 


tag plans. They easy to 
‘You also get a full size bottle 


of Rogers famous Gorilla Grip 
glue—all for only 10c! Your 
fornitare will Tast lifetime with 
jogers. It has 3 ton of strength 
in every drop. Ask for Rogers 
at your local Hardware Store, 


Don's miss this great offer! Send 
10r today to Rogers Lsinglass and 
Glue Company, Gloucester, Mass. 


Aria tats g 


ANNOUNCING!!! 


NEW o senca saw 
f spe $33.95 


The Fun and Savings peti 


of a Power Tool , =e 
Home Shop,/ 


13” 41G SAW 


$18.50 


‘ALL PRICES LESS MOTOR 
F.0.1, KALAMAZOO, MICH. 


= Look at the tools ... look at the prices! If you're one of those 
vw men who have long wanted a home shop equipped with fine 
precision tools, but haven't wanted to spend the money for large, ex- 
pensive machines — these Atlas Workshop Tools will suit you to per- 
fection. Each one is backed by 40 years of Atlas precision-engineering. 
‘They give your shop greater versatility at Jess cost than any tools or 


. mbination !—and be 
‘SEND FOR FREE CATALOG combination tool you can buy! all 5 can be 


powered with 1 motor! You'll want to see them at 


t ATLAS Press:co, | Your first opportunity. Ask any Atlas or Atlas- 
1 155-W N. Pitcher St., Kalamazoo, Mich. | Power King dealer for full details. Send the coupon 
I Please rush your Workshop Tool catalog. ! for complete catalog. 

1 

1 Now | (QTE ATLAS PRESS COMPANY 
V Asaces H 155-W N. PITCHER ST. 

Ly amet | Va KALAMAZOO, MICH. 
ly 6p 
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NO CAR SHOULD B 
WITHOUT ONE! 


219 Yates Avenue 
Beloit, Wisconsin 


CASCO VIS-O-LITE 


Iluminated Automatic 


CIGARETTE LIGHTER 


NO HOBBYIST SHOULD 
BE WITHOUT ONE! 


LOWEST PRICE 
EVER... fora 


SILVER SOLDER TORCH & AT 5 


6 


Found hank drills from 
to. 1y tm, diameter, uy toe 
long. Grinds old aris ike new in 


‘only 
Wea: kad NEW CASCO-CRAFT 


14 Pc. Kit 
Pannen Be" CASTINGS 
‘cut, etch, carve, grind, bulf, send, engreve od BLUE PRINTS 


‘and sharpen ~ metal, wood, glass, leather, 


BUILD YOUR 
MACHINE T 


saving wies. AC and DC. At Dept., Herdwere, 


Nephinbete Sorsky, Stiet Catalogue with complete construction drawings of this 
WRITE FOR NAME OF NEAREST DEALER bench milling machine or six inc! 


CASCO PRODUCTS CORPORATION Sollee tas bomth Sethe Tesrana’ 
BRIDGEPORT 2, CONNECTICUT 


DAVID JONES MACHINE. 
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DELTA SAW Jere acta 
USES ARE ~ Bie ste fat Bae cet oe 
UNLIMITED 


and only Delta 
offers you 

all these 
features! 


CUT ODD SHAPES SAFELY 
Exclusive Delta clamp attache 
‘ment No. 865 00 miter rage holds 
odd-shaped pieces firmly, safely 
‘and accurately? 


DADO cuTs i 
UNLIMITED 

Delta's No 333 Da- 
do Set wit straughe 
fabber, groove, spline 
‘cue and. do. ail. jobs 
with: ind across ‘the 
ood ‘grain! 


Kun. ALL BASIC SAW CUTS 


Cross-cut, miter, rip, bevel, cut-off, 
double miter, angle rip ‘and any 
variation made easier Delta fur 


“a 5 


(CUT TENONS ACCURATELY 

Delea Tenoner No. 1172 safely cuts square, 

parallel tenons in sizes co full capacity 

9f saw for furniture, storm sash, screens, 
loors, ete. 


CUT METALS 
AND OTHER MATE! 


fs the right blade for every job! 
“HOW-TO” HELPS: blade or abrasive wheel 


Only DELTA makes o full accessory line — provides ideas and 
‘ecty-to-follow Instructions on how to get the most out of DELTA 


power tools. Take advantage of the exclusive DELTA ol 
service — keep your power tools busy — take on new jobs — have 
fun and make new profits with DELTA power tools and accessories. 


‘bulletina oa 


‘Send, me free catalogs and bulletins on tne 
Delt line, Complete Delta ‘ine ef tools and accessories, 


DELTA POWER TOOL DIVISION|\’ 


Rockwell 
or somn\\ 
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NEW SAFE SAW 
CUTS ONE INCH WOOD 
50% FASTER WITH 
70% LESS NOISE! 


Av in or 
imal porition 


#¥ 


s the largest, 


The New 201 


JIG SAW 


sb 'Now 70% culeter ope ith 
Bre Cuts any length 1” wood, mn metal, plastic 
rrecision Perfe 


Power Unit guaranteed against burn-out all during 
your ownership or replac: e! Pl 
NO, 800 


only ‘$22.96. 
New Improved 
SYNCRO SANDER 
POLISHER and 
MASSAGER 


10" tandpa 
brie pains #1698 


CYNCR 


Quatity TOOLS 
Operate_on 60 cycle. 110-120 


SYNCRO CORPORATION 
Dept. Gti, Oxford, Michigan. U.S.A. 
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STOPS LEAKS PERMANENTLY 


enter, Master Kit, ste 


ECONOMY VALVE SEAT CO. 
1426 N. Keating Ave., Chicago, ttl. 


SPECIAL OFFER to Hobbyists 
‘ard Angie Jobs Set-up im 5 Seconds 475 


VARIABLE SPEED "“rxnsm 


CIRCULAR SAWS 
LIKE AN EXPERT 


SHARPEN. 


—_— Kansas Cit 
KANSAS CITY SPECIALTIES CO. 


1951 BUZZ MASTER 


8 MODELS — $99 up 


‘See the deluxe 
Fiding model. Nothing else like it. Made by the oldest firm 
in the business—now in our 47th year. Many special features 


used only on Ottawa Saws. Write today for FREE DETAILS. 
OTTAWA MFG. CO., 1-101 Brush Ave., OTTAWA, KANS. 


am WAR SURPLUS BARGAINS 


ext GENERATORS FINGERTIP HYDRAULIC , «x 
Pee SPEED CONTROL CYLINDERS ° ot 
HYDRAULIC TRANSMISSION 


_ EERGENCY USE 


2500 WATTS. 
115 VOLTS A.C. 


SELF PRIMING 


ALL PURPOSE 
PUMP 


cranaported, for e pogabie tisen Book, 
reel Hoon eran om 


for yours today! 
ORDER DIRECT FROM AD 
Send Payment or Purchase Order T 

SATISFACTION GUARANTEED 


GROBAN SUPPLY CO., inc., 1507 S. MICHIGAN AVE., Chicago 5, Ill., Dept.P5-1 
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‘A new porch, an attic room, needed repairs, are 
easy and economical with SKIL Home Shop Tools! 
No project is too big or difficult for you with 
SKIL Home Shop Tools to help. SKIL Home Shop 
Saws cut wood and wallboard fast and true. Safe... 
easy-to-use even by beginners and so inexpensive they 
pay for themselves on a single job. 


SK Hams Shop = 
terse 

Ny ted get Raia 
Soe Sr ie 


‘SKIL Home Shop 
‘Sew Table 
Converts SKIL Home 


Model 365 $84.50 Model 497 $29.95 


Ask your dealer about these other SKIL Home Shop Tools 
+ Ye ond Ys inch Delle + Sonder-Polisher + Bench Stonds +» DrillKits 


Se scar metas 

SKIL Tools freer 
finns Shop Sion 

Proce of he 


‘5033 Elston Ave. © Chi 
Please send me full information 
‘on SKIL Home Shop Tools ond the 
Home Shop Division |! name of my nearest dealer. 
SKILSAW, INC. 
‘Made by the makers of 
world.famed SKIL Tools 


for industry. 
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Absolutely NEW! 


“The Mighty Little Midget”? 


BULL 
HACK SAW 
ONLY $495 


Fits any ¥4" electric drill or drill press. Weighs only 11 ozs. : 
sent in le—cay co cary, eaty (0 ie, 240-1 rai of dill 
to saw for extra power! No gears, no bearings, 
tothing to wear out. Full chip clearance on any wood, metal 
or plastic stock up to 44". Powerful, portable, pocket-size— 
2 must for every home craftsman, only $4.95. 
LIFETIME GUARANTEE: At any time, we guarantee to put 
this tool in perfect working order for a handling charge of 75c. 


BERTRUM E. ENGINEERING & SUPPLY CO. 
3121 Main Street Kansas City, Mo. 


Saw, Deal & Grind 1 


for FREE Cotolog of enive line, 
EMRICK, INC., 211 Clinton, Kalamaz 


, Michigan 


HANDY CALCULATOR FOR 
WOODWORKERS.. ONLY 10¢ 


ust set dial, quickly solves countless 
roblems. Converts linear to board 


= 
Cor 


ite ith ¢ 
Finding wheel 
ob Porta, 
Wwelghir 632. BEND 
eb LIPERATURE, 


7.,HOBBS MACHINERY 


DESIGNED FOR THE 
HOME WORKSHOP 


postcard will bring you a 
foiger showing in use the En 
fatlle "wood-working vise (ih 


Iori 
to any angle! Mall a card mow. 


THE WILL-BURT CO. 
Dept. P5-3 Orrville, Ohio 


1 E. 27 St, Dept. 271, Konsos City, Mo. 


CHOOSE THE MODEL BEST FOR YOU! 


Two DREMEL Etectxce SANDERS «itz 


STRAIGHT LINE Action for Guaranteed SCRATCH-FREE Surfaces 


BEFORE YOU BUY ANY SANDER —BE SURE 
YOU WILL GET A SCRATCH-FREE FINISH. 


onarraL Ant 
rt 


: ie 
@ = it ra| 
© oe U 


OTHER DREMEL FEATURES (in. 


‘cord... ope! 
80 eyelo A.C... «fully iiaranteed 


2000 
FOR HEAVY-DUTY CRAFT AND $259 = PER Minute 
WOOD WORKING PROJECTS FOR HOBBY a lh $14.85 


The new Model 2000 is a fast-cutting production AND REDECORA nee 


sander. It has the added stroke and power required 
building or 


plastic, leath 
sanding woodwork, stair treads, dry val ‘oints, sid 


FUN FOR BOYS FROM 8 TO 80 


DREMEL e~* COPING SAW 


CUTS SCROLLS LIKE MAGIC—SANDS AS IT SAWS 


MODEL 2000 PRICE IN- 
CLUDES THIS STEEL CAR- 
RYING CASE 


WHERE TO BUY DREMEL TOOLS 


pea postman’ balan 
andy echt not cbeed 


DREMEL MFG. CO, Dept. 121-A, RACINE, WIS. 


_Set Y Your Own Welding Business—Save $300 to $500 
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FOREDOM Model #100 
jen Amazing LOW PRICE 


[$1775] LexiBLe sHatt 
MACHINE 


ReWittab with PENCIL-SIZE 


D 
FOREDOM ELECTRIC CO. 


27 Park 1037-£, New York 7, N.Y. 


r 
1 
L 


io tin 14 
wate store. ff they haven 


FREE Repair Handbook 


Shows how to save time and money, making many 
household repairs.” 40 pages. 170 pletures. Clear 
directions. ‘Send today. 

80-313 


SMOOTH-ON MFG. CO., Dept. 58H 
570 Communipaw Ave., Jersey City 4, N.J. 


Dot with 


SMOOTH-ON 


ss./ 
=r | 
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‘Make Your Own 


POWER LAWN MOWER 


with this DRIVE CUTTER ASSEMBLY 
Complete with 18° blade and 


gouble ball bearing $1 95 


drive, only. 


GENU! 
Electric 110 Volt AC 


> DRILL SE 


polisher “and $17: 


~~ 7 Start a NEW BUSINESS! 


or Add to your present 
Repair Business 


SHARPEN DULL PIPE WRENCHES 


PIPE TAPS & DIES 
“QUM" CIRCULAR SAWS 


Write for Information 
c. 


arin oF shop-scooters, port 
‘working machines, concrete 

‘machinery of ail kinds, print 
ft, woodworking machin 


v= ELECTRIC WELDER 


C110 


EASY WOODWORKING 
PATTERNS . . . 25¢ 


HIGH SPEED STRAIGHT SHANK DRILLS 


oH Bunt Beil “com, ee 


ED MORSE TAPER 
SHANK DRILLS 


aE gy 2.95 
Tt More, Taver shank $9.95 


HIGH SPEED TAPER SHANK 
CHUCKING REAMERS 


ee Sat $6.95 


SETe_Digeregt sine, Miah, Seed Morse Ty 


 Ghaaing netnors fom $4.95 


7, HIGH SPEED STRAIGHT SHANK STRAIGHT SHANK 
CHUCKING REAMERS 


ane Pan =iga0s 
HIGH SPEED. 
\NI 


ing Yoo wp te 25%;""on Total Delivered Cost. 


SURPLUS MACHINE SHOP TOOLS AT PRICES YOU CAN AFFORD 


$16.95 


BRAND NEW HIGH SPEED 
COMBINATION DRILL AND COUNTERSINKS 


2 oe, 8 $3.95 


HIGH SPEED MILLING CUTTERS 
SIDE MILLING STAGGERED TOOTH 
‘CUTTERS J) MILLING CUTTERS: 
ol, ween wiom Arner price 
Eat S/16" ty" 89,95 


HYDRAULIC DEPARTMENT 


Brand New Vicker’s 
MF1G HYDRAULIC 
PUMP OR MOTOR 


COMPLETE 


111 W. ARCHER 


T&T TOOL "We Bet" | 


BARRON 


Drill Press 


Oar O <2 


ROTARY WOOD 1° and2}4° DRUM ROTARY SURFACE 


roe METAL 
$5.95 _ DRILL PRESS TABLE 


ALL-METAL 15. ESSENTIAL WORKSHOP OPERATIONS. 
‘sHareR FENCE You can convert any standard make press into your most versatile, 
$9.50 7 useful, low cost workshop tool. Barron Pre ion Tools now enable you to 
ro Dara Seton educate son pment foreclone rood and Some 
iecgrent dovell "sand waces dnd contogn™-ahapeeat / PB 
nouren:  swaren roger donna and voce ood cont = shone 
SUITE —orind and buf . Over 200,000 Barron Tool users. Es (7 
os ee Tals on fell 10 doy money back geerontes, ad tiky € 
soe tiie See Your Dealer... Or Write Direct site 
hy ‘BARRON TOOL COMPANY, INC. 
Wan bad 326 Architects Bidg., Detroit 1, Mich. ees 
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WAR SURFIOS Hsin 


PNEUMATIC RIVETER 


INSIDE MICROMETER 2" 108” 
of too! steel. Hardened 

ing rods. One Ys 
Complete with cose. 


EASON BRS 
plies 


fad nak cog aie oY TCE 
‘wt ce FO Go Cy. Cao, are Sa 
Sond 25¢ for Mostrored 


AIRBORNE SALES CO., INC. cuvvew city cac 


t 
COMPARE THIS 1! BD 


Never Before At Such An 
Unbelievable Low Price! 


Now you can make your 
Own welder using 


fare needed to assemble this 
fit “into “a “sturdy welder 
giving you many years of useful service, Satisfaction guaranteed. 
MERE’s WHAT You No. AWS-KIt Includes Special 
Hook-up “Leads. “Am Mounting 
Plate, Pillow Bearing Extension, 
Fl "Triple Groove 


3 9.' if 

No. AW6 ‘Includes AWS.Kit above plus Arc Stabilizer —$4 

No: AW? Includes AW6 Kit oboe plus 81-900 Amo. Gas —$67.90 
(a (Bl Generator Co 
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BeMoCe Dependoble 


AUTOMATIC 
SAW SET 


bata. fry machine uted 
jemewoact FAST ~ ACCURATE - DEPENDABLE 


nonts BEAVER MFG. CO. 


Perccccccccccccs 


CENTER TOOL co. 
183 Contre Street, Dept. B, New York 13 


TIMBER 1 ENGINEERING COMPANY 
1319 18th ST., N. W., WASHINGTON 6, D. C. 


erful 
Atuchment for sasing down res 
cere 


ey for belt fobs. Bi 
ig ener gana oat thie 
jothing Ukelt. BREE detals, 


IT’S NEW! 
IT’S DIFFERENT! 


25SPEED 
100°ANGLE 


# 
BUFFING AND f 
SANDING \ 
ATTACHMENT 


furniture 


SEVAS* comets with 5° rubber pos, 2 5° 


1's the new Millers Falls No. 2120 and loaded with new ond Ns 
better fo help you meke tough jobs easy. Drives from pontine dives end Jooru/s est eames 
either end — gives you work speed Ye or twice drill speed. *Price slightly higher in the West ond Conado 


Exclusive 100° angle drive allows clearance for drill and cord 
on flat surfaces. Head swivels to any position for tight corners. 
One of the handiest tools a man can own. Makes any 14” 
lectric drill an efficient buffer ond disc sander. Ask for it at 
your hardware dealers, 


Never before~ SOMUCH SAW 
for SOLITILE MONEY / 


Completely NEW DURO 


“ Ball Bearing Tilt Arbor Saw 


©-3013—New Tilt Ar~ 
5 hor Hench” Model "sa 
fxtenatons, witch and mo- 

tor. $46.80 rotall 


Enjoy the thrill of workiig with a husky, excra-capacicy 
tilting arbor design saw... for little more than you'd 
expect to pay for an ordinary saw! This new ball bearing 
saw is BIG in everything but price. There is a full 7%" 
ahead of the blade, it makes cuts up to 2%” in depth, With 
grilled extensions the work table measures 26” x 1714". The 
new Duro arbor lock tilts and locks the blade just where 
you want it... instantly, safely. 


er owe eee ee’ Write Today! 
You ket more positive drive «+ is eeu Ome @ Tin arbor Sam 
In additon, an’ interchangeable DURO METAL 


atere permis ue of ths oem rol PRODUCTS CO. 


ley on either 44 
shafts. 2671 N. Kildare Ave., Chicago 39 
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CENTRIFUGAL 
POWER & HAND 


FLEXIBLE 
GUY and 
TURNBUCKLE UNITS 


fo New 12-11, exible steel 


cable with tein. ture 
Sree 
e Testrand 4° env, steel 


ToGo". 


vis wees on farts, 


television 


oe a 
ot ich, rose “hbreatng 


‘uotity orvett ine 
CLAIMO!” . 4 
‘itrtion) 
ATER Toy distlation? 
a Bison 
"Thowtands of hl 


Comolete Recline’ 
Gieerdron e-Bay NO‘AK TRIAL OFEKt 
Site for: Your ceoy 


~fast, accuratel: 


with the SQUAR-EZ4. guide 
. ¢asily 


BURDEN SALES COMPANY 


Row SmOMViCte, KANSAS 


wy 


pt 
= 


BINOCU 


BROWNS: 
Dept. 17, 26 


LARS 


TELESCOPES 


Big Bargain 
Catalog Free 


COPE CO. 
‘West 45th st. 


DOES WELDING, BRAZING, SOLDERING, CUTTING 
IW the finest, precision built heavy duty transformer-welder avail 
able for home, farm, oF kc you'd expect from 


Docs we 
Senile machines. EASY’ TO OPERATE” Be ‘Bo expert work: follow 
ee alumni 


DYNAMIC WELDER CO., Dept. D3-AB6, 15 E. Z3rd St, Chicago 16, Ill 
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1) = 
THE HOME SHOP 
WORKHORSE! 


FIX IT or FASTEN IT 
Better and Faster! 


SPEED NUT—the one-piece, self- 
locking, vibration-proof fastener 

—famous throughout industry ... 
NOW READY FOR HOME USE! 


Handy ase 10 pour ss 

q and matching sere. 

Over 100 home repair and hobbyeratt a host of 
Uses. Once onthe stay ont Replace A 

thveaded nuts and lock washes. 7 odd job 


TINNERMAN PRODUCTS, IN ‘ YF 
DEPARTMENT 13 CLEVELAND’ 1, OHIO \ Time Savers 


| BENCH and FLOOR 
| DRILL 
PRESSES 


WITH A SINGLE COAT... . Now free illus- 
trated 24-page book tells right kind of alumi 
‘num paint to use. We don’t make paint, but 
hhave prepared this fact-packed book to help 
‘you get best results with aluminum paint. 

Write for free copy of “Paint it Bright’ 
‘ALUMINUM COMPANY OF AMERIC 
wurgh 19, Pa. 


IZA Gulf Building, Pitt 


Cleaning 


You get a score of useful, time- 
and-money saving operations 
when you put an Atlas drill press 
and accessories in your shop. 


ROTARY, INDEX, MILLING 


Teele 


nr Ie drills, taps, routs, mort 

SINS Aevintchteace avers entenga tT ¥ f shapes, carves — just a few of its 
<s other uses are.pictured. The Atlas 

is precision built, with speed 

|= range and ball bearings to 

Polishing —_‘asidle metal and plastic work 


as well as wood. 


RETOOT HAND SAWS = (amy ed Many new features—send 
nsomse wite, eatemmetie coupon for complete catalog. 


iP 
reg ATLAS PRESS CO. 


_— ie. 
Automatic Metoother Fas 155M. Plcher St, Kalamaze, Mics =" ed 
EARN $6 AN HOUR WITH THE | Sanding 
MOTOR DRIVEN BURR SAW FILER p------------ 


Please send your complete catalog on Atlas Wood- 
working tools. 


WRITE FOR VALUABLE BOOK 


‘Send 28¢ in coln for Burr's Blue Book of saw | “CHAR 
‘hop chsrwes and other valuable tntormation. | coat to Coe 


BURR MFG. CO. KOMEN 8933 Venice Blvd., Los Angeles 34, Calif, 
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DRAINS wasn ‘trays: 


‘CIRCULATES Oi 
RIGATES Gard: 


$59.00 


METAL REPAIRS MADE EASY WITH 


Kester Solder 


I sen For NEW 
FREE 
Soldering Booklet 


t\TOOLS! 


SHARPEN ONCE IN 12-YEARS! 
(UNDER NORMAL USE) 


TEL HR, ts 


KESTER SOLDER COMPANY 
4254 Wrightwood Ave,, Chicago 39, I 


YOUR ANSWER TO 
SMALL ITEMS STORAGE 


at home, office, and shop 
(IDEAL GIFT, TOO) 
So handy to keep nuts, 
bolts, screws, nails, 
hers, stamps, 
needs, etc., 

at your fingertips, 


MEW SPECIAL! 
ONLY $2.95 


Each $3.95 fi 
Neatocered ed atest’ bp 
INTERNATIONAL TWIST DRILL CORP. 
624 Wyandotte Rm. 253 Kansas City 6, Mo. 
a he 
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LIGHT PLANTS 


Onergie.th 
Ort alana! 
SEAR 


comeiere i wt, $2 Ibs. 
(PMENT LESS COM 
PRESSOR SEPAR 
‘TANK ONLY, 36:05 


0% on Gas Engines! 


6 to 1 REDUCTION GEAR 
1 CYLINDER — 4 CYCLE 


Lvs HP with @ to 1 reduction ee fe 
Operates “at 450 


| WELLWORTH TRADING CO. 


1831S. STATE ST. DEPT. B-1__ CHICAGO 16, ILL. 


Send theck or money or- 
der eer Prompt ship- 


0d Tactry workable 9 
genes becasinn Sends ie tr pentaee 


EASILY. 
QUICKLY « 


TRIANGLE MANUFACTURING CO,, Box 5-2, Fort Scott, Kansas 
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LIFETIME CHRONOGRAPH, STOP-WATCH 
CALENDAR WATCH 


It's also a 
TELEMETER & 
\ TACHOMETER 


WAR SURPLUS SPECIAL 
NEWISTATIONARY or PORTABLE 


BCARC | WELDER 


CALENDAR 


GUARA oe os 
for One NI 31-Day Calendar 


Plus Lifetime (<— ty ¢ 


Service Certificate 


5-Day Free Trial. —— 


Sharpens 


4,000 MO 


per 
Season 


in spare time 
with the 


FOLEY 
LAWN mone pata ale 


NEW TANS “HEAVY CANVAS 
eo Tey 8 fol Sore 


<—L ‘Fae on 


ies = 


Tair boner te 
erect ted 


FOLEY MFG. CO., 108-1 Foley Bldg... Minneapoll 
Send FREE PLAN and FREE BOOK on the 
Mower Sharpenine business 
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ISAVE*39) 


‘oe uly ined te 
‘he neat ualry 


AIR CORPS 
= BRIEF CASE 


PLEX! DOME 
V9 owt gh 1” 
ot 
mite 
atts 


moore’ LAM 


Gein 24 oy earl ben 


~ WAR SURPLUS t= 4, GADGETEERS” 


HEAVEN 


ew WATCH 


pr rcend hand, ene Gi Crane cones Garten fat 


168 _@ 


© 


FLEECE 
i 9 Med TACKET 


RECONDITIONED on 
OWDERFUL CONDITION: 


ee Sar Meat fe, 18 


WAvioAtons 1am 


cece, [ieee CASS 


PALLEY 


SUPPLY CO 
Dept.P5-1 GLENOALE, CALIF. 


oki shew town w co 


See nae 934 


LARGEST FRM _OF 11S TYPE iM THE WORLD 


ear erat 


TisenwoveR 
aCKET 


RUBBER Bo0rs 


Ay Boa of tae 


Tew wavica Tory 
magneric 
COMPASS 


NEW TANK 
Fe Ges, 
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The Original Low Cost 


8" Tilt/Arbor Saw 


Power KING 


STILL TODAY’S BEST BUY! 


Many have copied it—but no one has suc- 
cessfully included ail the performance features of 
this Adas-Power King at anywhere near the price! 
Here is just about 
everything you could 
want for all your home 
and furniture consteuc~ 
tion projects. A saw 
that speeds your work, 
keeps it accurate — a 
saw built co give you a 
lifetime of good service 
at low cost. See it at 
your Atlas-Power King 
dealers. 


Some of the Outstanding Features 


+ Tilt/Arbor, Ball B 
1 254" Depth of Cut ~ Gs 
1194" Table Surface Ahi ide When Cutting 1” Stock! 


FREE cetatog and Shop Hints 
Send a Post Card 


ATLAS PRESS CO. 


142 H Pitcher St, Kalamane, Mic. 


MATCHED PRECIS 
METALWORK) 


ION TooLs FoR 


0 ans 
NG and woopwoRKl™ 
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knives 


removing this tool from the saw arbor, it 
can be adjusted to cut dadoes from 4” 
to 13/16” wide and up to %” deep. It’s built 
of interlocking aluminum side plates and a 
center disk of steel. The plates are machined 
flat on the outside and at an angle on the 
inside. By loosening the nut on the 
and rotating the center between the sides, 
the width of cut can be varied. Consolidated 
Machinery & Supply Co., Ltd., Los Angeles, 
prices the tool at $19.75. 


Slip-Joint Pliers Self Locking. These 
pliers can also be used as a wrench or clamp 
because of a self-locking feature. The jaws 
open to %” for locking action and to 1%” 
for pliers action. Sarvie Tool Co., Alexander, 
Minn., prices the tool at $1.85. 


Magnet Holds Test Indicator. This hold- 
er, made by Enco Manufacturing Co., of 
Chicago, can be mounted on any ferrous- 
metal surface to simplify test setups. The 
Alnico magnet in the base exerts about a 
50-lb. pull and will stick to a round or flat 
surface. Instead of an indicator, a light can 
be mounted in the holder. 


Hammer Is All Head. The hammer pic- 
tured above is designed for direct, length- 
wise tapping, rather than the swinging blow 
delivered by an ordinary hammer. You hold 
it by the knurled center section and deliver 
a blow with either end of the 12-ounce ham- 
mer. The plastic tappers will not break or 
chip, according to the manufacturer, Ready 
Tool Company, of Bridgeport, Conn. The 
price is $1.50. 


THE BEST 


Starrett srr 


Standard of Precision 


Quick-reading, error-proof tapes made to Starrett 
standards of accuracy from the finest tape steel. 
Types, lengths and styles of graduation to suit 
every need. In both English and Metric. See them 
at your Starrett Tool Distributors. 


No. 530 
%" tope line with ring, 

patented hook and 

folding wind-up hondle. ft 

25, 50, 75 and 100 Po) 
foot lengths. Handsome, 

extra-durable red orfi- 


ficial leather cover 
over plated steel cose. \ 
Popular price. 


FREE Copy 
ATALOG 


OQ staRRert TAPE ci 


fond Droftamen’s Tool 
THE L. 5, STARRETT CO. + ATHOL, MASS., U. 5. 


i 


EO. Us PAT Orr 


Since 1880... Standard of Precision 


Mechanics’ Hand Measuring Toots and Precis 
Dial Indicators + Steel Tapes » Hacksaws + 
‘and Band Knives + Precision Ground Flat Stock 

Buy Through Your Distributor 
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BUILD Sw TILTING AR 
. Eaclusve GL-BILT Buld-t-Yourself Features SAVE 


= ‘50 


drilling than more ex- 
pensive, more cumber- 
some old style drills, 
Drill steel, wood, con- 
crete or stone rapidly 
movable top and efficiently. 
$39.50 See these new Speed- 
Drills before you buy; 
for more drill per dollar 
‘and more power per Ib. 


No. 200 14 cn 
Piei-driing pias: 
sd power, = “gress 
Win deeobe *Cacred 
Chuck." $19.50, 
Wet far Ciena dct, 
inert and sande 


wf Way MANUFACTURING © 
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Gears for Band- 
saws. With this 
speed-reduction wu 
a wood-cutting band- 
saw can be used to cut 
metals, The unit comes 
mounted on an 8” pul- 
ley that replaces the 
pulley on the band- 
saw. Speed reduction 
is 16 to 1. Pulling or 
pushing the gear-shift 
plunger on the 8” pul- 
ley changes the saw 
for metal or wood cut- 
ting. The unit, manu- 
factured by The Er- 
wood Company, of Crystal Lake, Ill., fits a 
%” shaft and is supplied with %” and %” 
bushings. It has oil-less bronze bearings 
and ground steel shafts. Price is about $30. 


Keyless Chuck. 
Tools such as drills, 
reamers, counterbores, 
or end mills can be in- 
serted and hand-tight- 
ened in this chuck. 
Machining action cen- 
ters the tool and tight- 
ens the grip. The 
chuck—made by Ett- 
co Tool Co., Inc., of 
Brooklyn, N. Y.—can 
be used on a drill 
press, electric drill, 
lathe, or milling ma- 
chine. It’s available in 
four sizes with capacities from 0 to %”. 
Prices run from $6.50 to $12.50, 


a 


Screwdriver Has Two Speeds. The larger 
diameter of the handle gives you leverage 
to set or loosen screws. The knob on the 
end lets you twirl the screw in or out rap- 
idly. The maker, Jobo R. Perkins, of Wayne, 
Me., says the tool is 30 to 50 percent faster 
than an ordinary screwdriver. Phillips, X”, 
and 3/16” points are available. 


Bed Turret for South Bend Lathes. This 
bed turret turns a lathe into a production 
machine but does not change the basic lathe. 
South Bend Lathe Works, of South Bend, 
Ind., makes the turret for their 9”, 10”, and 
13” lathes. The turret mounts on the inside 
bed ways and can be locked in any position 
on the bed. The base is designed to clear 
the saddle wings so the turret head can be 
brought close to the spindle nose. The head 
may be bored to take six X”- or %”-shank 
standard turret tools. Effective feed of the 
turret slide is 4”. 


Lathe Accessory Powered by Drill. This 
milling converter mounts on the compound 


rest of a lathe. An electric drill supplies 
power that is transmitted to the shaft 
through a universal joint. In the photo 
above, the converter is doing a spiral mill- 
ing job. Other work that can be done with 
the tool includes slotting, end milling, angle 
drilling, radial drilling, keywaying, and pat- 
tern working. The tool can be adapted for 
gnnding jobs. It is sold for about $15 by 
Martin Laboratories, of Los Angeles. 


PANEL YOUR 
WALLS WITH 


giciserigcebslelcgl 


It’s quick, easy, econo: 
to “do it yourself” with = 
PRE-FINISHED WELDWOOD* PLYWOOD 


You can save time, money and trouble when 
you use PLANKWELD for that wood-paneled 
room you've always wanted. 

For Plankweld comes in easy-to-handle 1” 
x 1614” x 8° panels that are factory-finished. 

Plankweld fits perfectly over 16” studs on 
new work. And the concealed metal clips that 
secure the panels to the wall eliminate prac- 
tically all face-nailing. 

Not only that! Because of this convenient 
clip-fastening, you can put Plankweld up right 
over old plaster ... without bothering to in- 
stall furring strips. 

Your lumber dealer has Plankweld in Oak 
and Birch . .. or if he doesn’t, he can get 
you. Ask him about it today, ® 
and start planning that wood- 
paneled room you want. 


MAIL THE COUPON FOR FULL INFORMATION ON 


PLANKWELD 
Weldwood Plywood 


{ uxrren states ruywoon conronats “ai 
\ Petia) berairnee sonaeneT | 
| | 
| | 
| i 
H | 
H i 
ea | 
H i 
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PS. 


A _MICROSCOPE so powerful that atoms 
now can be Seen--for the first time 
=-has been perfected by Dr. M. J. 
Buerger, a mineralogist at Massa- 
chusetts Institute of Technology. 
By first using X rays, then using 
visible light, he has achieved mag- 
nifications approaching a million 
diameters and photographed individ- 
ual atoms in crystals. 


PROPELLERS for 1,000-m.p.h. air- 
planes are being tested now. They 
have been designed by the Curtiss- 
Wright Gorp., for turboprop engines 
of 20,000 hp. . . . SMOKELESS POW- 
DER has been put into JATO booster 
rockets used by the armed services 
to help planes take off from short 
runways and carrier decks without 
smoking up the place. 


BADLY persons often die from 
shock but can be saved, the Public 
Health Service says, by giving ther 
salt and soda in water to drink as 
soon as possible. Dissolve exactly 
one level teaspoon of table salt and 
one-half teaspoon of baking soda in 
a quart of cool water. A burned 
Person should drink as much as he 
can without vomiting, not be given 
anything else until doctor comes. 


for students to use 
and visitors to see is to be built 
at North Carolina State College in 
Raleigh. The Atomic Energy Commis- 
sion will supply the fuel, but will 
neither own nor operate this re 
actor. Like one at Los Alamos, it 
will be run with Uranium 235 in a 
solution inside a stainless-steel 
cylinder surrounded by concrete. 


WOUNDS and infections that now call 
for surgery may some day be treated 
with trypsin, an enzyme that helps 
digest food. Experimental work at 
Ohio State University indicates it 
can be used to dissolve dead tissue 
without affecting living tissue. 


A_PNEUMATIC TUBE SYSTEM with a 
"brain" has been developed by 
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Last minute news & notes. 


I.T.&T. Setting a dial on the car- 
rier cartridge sends it to any of 40 
receiving stations through a central 
switching system that works like an 
automatic phone exchange. 


A HARVARD SCIENTIST challenges the 
belief that abnormalities at birth 
are caused mainly by heredity. His 
experiments with mice, reports Dr. 
Theodore H. Ingalls, point to pre- 
natal environment--disease or injury 
suffered by the moth as the rea- 
children are born with 
such deformities as cleft palate, 
hare lip, club f » and Mongolism. 


HOUSEFLIES not only are becoming ime 
mune to DDT and other new insecti- 
cides--they're learning to avoid 
them. And these habits, says the 
U.S. Dept. of Agriculture, appear to 
be passed on to succeeding genera- 
tions, even though the youngsters 
have never encountered the poisons. 


INVENTIONS: A machine that can dis= 
criminate between speech and music 
has been developed by Dr. R. Clark 
Jones of the Polaroid Corp. It isa 
small 4-tube device that detects the 
pauses, which are more abrupt in 
speaking toan in singing. It will 
shut a radio off automatically when 
the music stops and someone starts 
to talk. . . . A MAN IN MISSOURI has 
patented a harness to keep peoples 
mouths shut when sleeping, and so 
prevent snoring. 


NEW PRODUCTS; Plasticloth, a water~ 
proof plastic sheeting, makes handy 
drop cloths to protect furniture and 
floors during painting: dried drip- 
pings shake right off. . Using 
nylon, Underwood gets an extra four 
yards of typewriter ribbon on a 
spool. . . . Carilloy steel, devel- 
oped by Carnegie-Illinois, stays 
tough even below zero. It's ex- 
pected to save weight in military 
and road-building machines. 


The Sditors 


This one 


iii 


Amazing New 


SAFETY 


y WHAT THE PTI 


Cut Coutrot” Bivve s 


Eoch PT | Sew Blode hes only 8 teeth instead of 
the customary 100. These teeth are entirely differ- 
ent from the conventional saw tooth — they 
project only 20/1000” above the non-cutting 
edge. Thus the cut of each tooth is “*controlled"* 
by the non-cutting edge, in contrast to the ordi- 
nary sow blade where each'tooth cuts right down 
This relotively simple alteration in 
design actually works miracles in the perform- 
once of the sow blade 


to its bose 


CONTROL 


Embodying a radically 
new cutting principle 


Here is the greatest improve- 
ment in circular sawing — since 


A 0% te 40% Power Saving — 
Fewer teeth mean fewer cuts to 
achieve same results — hence less 


TESTED AND APPROVED 


the invention of the circular saw. power consumption. ‘AckuallatbarsiBtern ‘dalighissd sats 
It’s the sensational new P T 1 § Longer Lite Without sharpening | in. ‘America and Hurope crowd gut 
Cut Control Saw Blade that eaten cutting off chips — the | flex Excerpts from letters include! 


brings long-needed safety and 
remarkable new efficiency to this 
important power tool. Never 
before has a saw blade been 
subjected to such gruelling, 
thorough tests, to such careful 
checking and re-checking by 
leading laboratories, government 
agencies, univer ind indus- 
trial concerns. And never before 
has a saw blade made such 
astounding records in safety and 
cutting efficiency. No other saw 
blade today can offer you so 
many exclusive advantages, in- 
cludin, 


Safety From ‘“"Kick- 
iy 20/1000" high" they cane 
= Riel ey ce 
S20 gab the weet and thos 
ent the operator = ciminat 
one, of ne gost srious cnet, 
ol rcaiat saw njree 
juries — Cut 
We tis baad 


into the saw. The non-cutting edge 
acts as an effective stop to cuts and 
limits their depth. 

Q Suts Chips — Not Sawdust — 
unique cutting action produce: 
ire, Resin; & cnnn. ions 

wzard of spontaneous combus- 
"pont 


most of the work — which means 
Tess wear on the cutting edge of 
the teeth. 

6 More Etficient, Cutting — Each 
tooth is backed up better 
body of blade, It is therefor 
Figid, less likely to vibrate — 
cuts more smoothly. 

] Quieter Running — Fewer teeth 
makes saw practically noiseless 
when running true. 

Does Not Crack — blades 
fare made of special Vanadium 


‘our claims are confirmed by our 
Power reduced by about Ys. 

ating of blade in spite of ve 
exacting work. Confirm your beer 
Setlons regarding Kick-back safety, 
iderable advantages?” 


“This saw was installed in February 


Steel. In addition — controlling of 


cut prevents overloading 
common cause of blade 


‘ORDER TODAY — 
SATISFACTION GUARANTEED! 


Inerdertag, be sure te Sipe 
diameter ond bore of the 
Blade. Send ‘check or money 
order or we wil ship C.0.D. 

‘or money back 


of this year on @ G. M. Diehl Chain 
Feed Rip Saw and has had a total 
2f 2.037" operating hours. During ite 
‘entire operation the saw. has pro- 
duced a quality cut “itable for 
edge gluing." 


‘Of teeth, 
racking. 


PTI Incorporated, 
401 Broads 


Pease check: 


© Money onder of check for & 


—-— 0 Send €.0.D. 


a Bate 


January 1951 271 


3-ft. bed length with 12-speed horizon- 


9" MODEL A oan. TE hp. mocor and switch 
BENCH LATHE [ins taynent $94.00 dors, $a77500" 


$24.82 for 12 months... « 
(Other models as low as $176.00) 


* 


These South Bend machine 
tools make a perfect combi- 
nation for any shop. They 
are quality-built throughout 
to give you greater accuracy 
and long, dependable service. 
You'll find them very easy to 
operate and adaptable to wide 
varieties of work. This com- 


14” DRILL PRESS 


Bench model with chuck, built-in 
light, 1/3 h. p. motor, and switches. 


Time Payments: $36.00 $14200* 


down, $9.36 for 12 mos. 
(Floor model also available) 


bination will enable you to € # 

turn out work of the highest 

quality in your own shop. 
South Bend machine tools 

are the top buys every time— 


you get more for your money. 


7” BENCH SHAPER 


Price includes vise, light, switches 
and drive unit with'1/3 h.p. motor. 


Time Payments: $126.05 $5405" 


down, $33.39 for 12 mos, 
(Steel stand $137.50 extra) 


Write today for literature. 


All prices f.0.b. factory 


SOUTH BEND LATHE WORKS 


BUILDING BETTER TOOLS SINCE 1906 © © SOUTH BEND 22, INDIANA 
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How to make people lis 


Look at all the 
valuable “winning tips” 
you get in this big 
FREE book... that you can 
put to work right away! 


How to Get Ideas Across 
to People 

How to Build a Winning 
Personality 

How to Win People’s Help 
in Business 
How to Mak 
and Feel No Ps 
How to Help the 

Customer Buy 

How to Come Out of 

Your Shell 

jow to Be Happy 

‘Though Married 

How to Turn Your Mistakes 
to Assets 


a 


he "Just-as-I-Am” Complex 
How People Will Pay 
| You Bac 


Your Letter is You Speaking 
Personal Television by 

Telephone 

The Importance of Being 

Important 

How to Keep from Hating 

People 

How the Supervisor Gets 

Results Through Leadership 

How to Let Habits Work 

for You 


think well of YOU. 


a 


OHN D, ROCKEFELLER ONCE SAID: “I 
more for the ability to deal with pec 
for any other ability under the sun.” 


A group of top executives recently pu 
to handle people” above technical skill, 
for decision and any other personal 
which contributed to their success. 


Yes—the one success secret upon whi 
authority agrees is the ability to influence a 
$3.00 the efforts of others. And “Winning Your V 

‘ People” — the practical, proven guide to 
at retail people —is yours FREE when you mail 


now yours Rift card. 
y ‘Top salaries are paid to those who have t 


to influence and direct the efforts of 
others. Mediocre jobs, failure to achieve 
one's rightful station in life, and a col- 
orless, indifferent social existence prac- 


Why you are being given this amazing FREE offer— 


‘The answer is simple. You get to your success . . . practi 
“Winning Your Way With Peo- helpful information to speed you 
ple” FREE as a new subscriber up the ladder of success. Each 
to Executive Books, plus Nor- month, you will receive, as a sub- 
man Lewis’ “Word Power Made _scriber, a free copy of our report, 
Easy” (described below) as your “The Executive,” describing the 
first selection for 7-day FREE forthcoming month's selection. 
examination to introduce you to You are not obligated to take 
Executive Books’ proven plan every month's selection. You can 
for men and women on the way _take as few as four selections a 
up the ladder of success... and year and still retain all the privi- 
to show you the kind of books —_leges and savings to which you 
(and kind of savings) you get are entitled as a subscriber. Send 
regularly as a subscriber. no money! Mail gift card now! 
Each month, Executive Books Remember, you risk nothing be- 
selects an outstanding book that cause you may have both books 
deals with knowledge essential for 7-day FREE examination, 


For Your First Executive Book Selection, You Get 


“Word Power Made Easy’ 


Big 457-pane book by Nerman Lewis 
Those who can move men to action through 
their ability to speak and write convincingly 
get the "big money.” Norman Lewis shows 
you how, in three short weeks, to build a 
ich, effective, permanent vocabulary. Me. 
Lewis gives you the meaning behind words, 
their various forms and spelling, their pro: 
nunciation, and how they can be used. Al- 
though the average adult learns only 50 new words 
in an entire year, Mr. Lewis’ schedule teaches you 
that many in ONE HOUR! Publisher's retail price, 
$3.95. Members’ price, $3.50. 


EXECUTIVE BOOKS, 100 sixth avE., NEW YORK 13,N.Y. 


WHEN YOU NEED (T! 
oe because... 


They're sealed in steel 


to stay fresh and usable! 


1. Asteeltop. 
2. Powerful battery. 
3. ji 


